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MINIATURE GRINDING... 


With A New Problem-Solving Internal 


Seldom does any new machine represent all the an- 
swers to the desires of production people. But the new 
Model 090A and O901A miniature internal grinding 
machines come mighty close. In fact, these new ma- 
chines constitute a major break-through in the ability to 
control variables inherent to miniature internal grind- 
ing. This, in addition to substantially faster machine 
cycles, was made possible through a complete analysis 
of all miniature grinding techniques. Based on the find- 
ings of our research and development engineers, this 
machine was designed, produced and has proved its 
capabilities most convincingly. Here are some of these 
developments which have been incorporated in the new 
design and which have placed these machines well 
ahead of their time by present-day standards. 


NEW models provide simpler, more reliable and infinitely 
adjustable wheel-wear compensation from 0 to .001 result- 
ing in substantially longer wheel life 


NEW, lighter-weight vibration-damped cross slide on anti- 
friction ways gives concise and consistent repeatability. 


SIMPLER, more efficient control and equipment arrange- 
ment permits easy service inspection through hinged doors 
at rear. No access necessary from either end 


NEW models feature a 75% reduction in hydraulic and 
electrical control equipment, simplified circuitry and 14 
smaller electrical cabinet 


NEW feeding method gives greatly improved control of size 
and taper, increases accuracy by as much as 50% 


NEW direct-reading micrometer dials permit cross slide to 
be precisely positioned without use of dial indicators 


NEW cross slide resets automatically for wheel change; at 
press of button, machine automatically dresses wheel and 
re-enters cycle with resultant saving of operator time. 


by Stuart St. John 
Assistant Sales Manager 
The Heald Machine Company 


NEW direct-reading digital dial shows operator the amount 
of wheel life remaining at all times. 


NEW, simpler, 3-piece guarding retains all coolant yet opens 
easily to expose complete machine. 


These and other improvements make the 090A and 
0901A miniature internals that challenge any other 
machines intended for this class of work. Your Heald 
engineer will be glad to arrange a demonstration for you. 


Heald Model 090A precision internal, designed specifically for grinding 
miniature bores. Smaliness of bore is limited only by the availability 


of small diameter wheels 


/t PAYS to come to Heald 


THE PJEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
WORCESTER 6, MASSACHUSETTS 
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METALWORKING REPORT 


... What's new and significant in manufacturing techniques and materials— 


direct from our own staff and round-the-world news bureaus 


FORMING ... A photo-mechanical blanking process, which virtually eliminates tooling, 
has been developed by Industrial Electronics Engineers, North Hollywood. Blanks are 
made by photo-sensitizing and then chemical milling stock from 0.0005 to 0.015-in. thick. 
After enlarged part layouts are photo-copied in actual size, grouped contact prints are ap- 
plied to stock coated with light-sensitive material. The iron chloride, which etches away 
stock from “clear areas,” is reported to hold tolerances in tenths. 


WELDING ... A self-fluxing, spray-weldable powder has been developed at Metallizing 
Engineering Co, Inc, of Westbury, NY, for improved spray coatings of nickel and cobalt, 
either alone or in combination. Boron, the fluxing element, promotes wetting, acts as a 
hardener for nickel and cobalt, and depresses their melting points several hundred degrees 
for better fusing to the base metal. 


CASTING . . . Heat and rotation combine in a technique that casts babbitt on the ID of 
steel bushings. The process (developed by Induction Heating Corp, Brooklyn, NY) has 
this sequence: Babbitt shot drops into the bushing, already internally fluxed, which is 
heated for 17 sec to 400 F. The melted babbitt then rotates at about 1000 rpm. Finally, a 
water quench sets and forms the babbitt bearing. 





Malleable Iron Data 


A research program, sponsored by e Recommended feeds and speeds 
the Malleable Founders Society, has for machining malleables 

produced new, authoritative data on e What effect cutting fluid has 
turning of malleable irons. Among e How effectively ceramics can 
some very concrete conclusions, of machine malleables 

interest to any shop that machines For full details, see the Special 
malleables: Report that begins on pl117. 





MATERIALS .. . Graphite can be combined, or wetted, with metal by a new process de- 
veloped by Ford Motor Co. Intimate bonding of iron, nickel, copper, silver, cobalt, and al- 
loys of these materials—in mixtures varying from 90 to 10% of graphite—is said to great- 
ly improve mechanical and electrical properties of the graphite-metal compositions. The 
usual brittle characteristic of graphite is eliminated or greatly reduced by this process, 
under exclusive license to Dixon Sintaloy for producing materials for sale in the US. 


CUTTING ... Horizontal EDM machine, for press dies, has 36-in. electrode travel and a 
30 x 45-in. table. Designed and developed by Ingersoll Milling Machine Co the machine— 
pictured in Matson Co booth at the Tool Show—is reported to still be in try-out stage at In- 
gersoll. The table will take a 5000-lb dieblock and head handles 2000-lb electrode. 


American Machinist/Metalworking Manufacturing * June 12, 1961 





INSPECTION .. . Surface irregularities can be too regular. Two suppliers with identical 
processing and the same average roughness value for auto brake drums found that one 
drum wouldn’t work, the other would. A leok at surface profiles showed that one drum 
had a very regular surface, much like a sine wave; the other was ragged between tool 
marks, and looked more like a mountain range. Ceramic tools made the first, carbide the 
second. To avoid the extra cost of specified tooling, the auto maker had to request over- 
all smoothness, but roughness between tool marks. This required two specs: a mini- 
mum (about 30 micro-in.) reading for 0.003 cutoff, a 100 to 170 max for 0.030. See p108. 


CUTTING .. . Ball screws transmit pull force from broach directly to gear box in a ver- 
tical pull-up broaching machine developed by LaPointe Machine Tool Co. Machine ways 
only guide broach in this design which eliminates cantilever beam effect in driving slide. 
First machine shipped is 72-in., 30-hp model with hopper loading for internal gears. 


MATERIALS . . . Rubber that is slippery to the feel and touch, yet retains the elasticity 
and other desirable properties of the natural or synthetic materials, has been developed 
by Quantum, Inc. Dr C M Dode, president of this Connecticut research lab, described its 
real significance as natural lubricity. Conceivably, with further development, slippery 
rubber would make possible O-rings, chevron seals, U-packings, and lip seals for rotary 
and reciprocating shafts to function for long periods without applied lubricants. 


FINISHING . .. The British have set up surface treatment standards for the entire finishing 
field (except paint, which has existing standards). The British Standards Institution, which 
developed the standards because it was disturbed by charges of inferior auto finishes, 
report them particularily useful in gold finishing. The only terms now to be recognized: 
rolled gold and gold plated. No more “filled,” “washed,” and other similar vague terms. 
Also the gold must be at least 9 k, a minimum 10 microns thick. 


FORMING . . . Hardness, resistance to chipping, and wear of carbides are affected by 
brazing heat, according to Oberg Mfg Co, Freeport, Pa. Therefore, when developing a 
new line of perforating punches, company uses solid carbide for all except the head, to 
avoid effects of brazing at critical points. 


HEAT TREATING ... HSS and tool steel can be bright-hardened at less than half the cost 
of conventional salt-bath hardening by a new vacuum-furnace process developed by Ipsen 
Industries, Rockford, Ill. Parts often can be finished prior to hardening because the sur- 
face stays bright, there is no surface carbon depletion, and distortion is minimized (parts 
are never moved while hot). Once work is in the modified Ipsen VFC-150 furnace, the en- 
tire operation is automatic. Process can also be used in heat treating stainless, titanium, 
tantalum, and other exotic metals. 


Continued on next page 





Coming in AM/MM 
@ Planer scarfing of formed shapes 
@ Cutting production costs of formed parts 
®@ Tankless plating 
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METALWORKING REPORT . 


CUTTING ... Throwaway ceramic tips are face-milling a billet of hardened steel (Bhn 380 
to 400) at about 375 sfm and making % and %-in. cuts at Watervliet Arsenal. The secret 
is severe tool geometry—53° negative rake—that takes advantage of the compressive 
strength of the ceramic tool material. Watervliet engineers don’t claim to have the perfect 
answer, but this experiment proves it can be done. Full details are coming in AM/MM. 


FORMING . . . Unlimited feed length is featured in a combination straightener and feed 
for coil stock. Easy setting makes it possible to cut off strip in any desired length. US 
Tool Co, Ampere, NJ, developed the equipment for press shops and steel wareheuses. 


MATERIALS .. . Densified Steel—the name Crucible Steel gives to its new tool steel— 


has gone through a special forging treatment that works the metal clear to the center of 
the ingot—where most voids are normally found—instead of just working outer layers. 
For 18 months, the company has been supplying steel treated in this way—but not identi- 
fied—and reports that complaints and claims of faulty forgings have almost disappeared. 


" 
CUTTING . . . Users of conventional planers can convert the machines to planer millers 
by installing a planer conversion kit built by Master Mfg Co, Hutchinson, Kan. This 
manufacturer makes a milling head on slide unit in % to 20 hp sizes. 


CLEANING . .. Embedded sand is removed from iron castings by soaking in molten caus- 
tic soda for 25 minutes, and then cooling and quenching in cold water. Work is preheated 
to eliminate moisture and reduce thermal shock. Details on this development, from Ley- 
land Motors Ltd, England, will appear in an early issue. 
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CINCINNATI combines talents of 
four divisions to produce continuous flow 
of precision parts 


Hardening and grinding are working together to 
produce a continuous flow of parts through the 
latest CINCINNATI Precision Production Line. The 
parts are shock absorber piston rods, requiring a 
hardened center section and subsequent grinding to 
precise sizing and straightness. Twelve feet of parts 
per minute or 960 per hour are selectively hardened 
and centerless ground. Talents of four Divisions of 
Cincinnati Milling are evident in the line. 


@ GRINDING MACHINE DIVISION, for the 
grinding machines and tooling. 
META-DYNAMICS DIVISION, for the INDUCTRON® 
Induction Heating Machine and tooling. 
PRODUCTS DIVISION, for grinding wheels and 
cutting fluids. 
CIMTROL DIVISION, for control equipment. 


The CINCINNATI INDUCTRON Induction Heating 
Machine is unique in continuous flow production 
lines. An ingenious mechanism rotates the parts 
and feeds them through the induction coil at the 
same rate as the grinding operations. Ends of the 
rod remain soft; the center section is heated and 
quenched to a uniform hardness of 50 Rc. 
Cincinnati Milling can give you the advantage of 
many engineering talents in building metalworking 
machines and production lines which will produce 
Perfection . . . 960 times every hour. Continuous flow of a better product at a far lower cost. More informa- 
shock sbsnoer piston rae crave, fardened ond cer. tion about the Centerless line on the two pages 
Line, eliminates unnecessary work handling. following. Grinding Machine Division, The Cin- 
cinnati Milling Machine Co., Cincinnati 9, Ohio. 


2 CINCINNAT | PRECISION GRINDING MACHINES: CENTERTYPE * CENTERLESS ° 


MICRO-CENTRIC + ROLL + CHUCKING * CENTERLESS LAPPING 








GRINDING MACHINE DIVISION 





Twelve linear feet of parts every minute 


Continuous production of shock absorber piston rods is achieved on this 
CINCINNATI! Precision Production Line. Rods are hardened and ground at the 


rate of 960 per hour. Hardened and ground diameter is indicated by heavy red 
line in above drawings. 


CINCINNATI INDUCTRON Induction Heating Ma- 


chine shares the spotlight with five CINCINNATI 
FILMATIC Centerless Grinders. 


BUILDERS OF PRECISION GRINDING MACHINES: CENTERTYPE 


* CENTERLESS © MICRO-CENTRIC 
THE CINCINNATI MILLING MACHINE CO., 


CINCINNATI 9, OHIO 
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hardened and ground on 


=> CINCINNATI 
Precision Production Line! 











Ohne station in this fine production line . .. INDUCTRON® Induc- 
tion Heating Machine . . . is briefed on the preceding page. It’s 
worth another look. Five CINCINNATI FILMATIC Centerless 
Grinders perform the grinding operations. From the loading 
unit at the extreme left, work traverses though the first centerless 
grinder for the primary grinding operation, then through the 
INDUCTRON Induction Heating Machine for a hardening opera- 
tion, and then through four more centerless grinders . . . emerg- 
ing with a much higher degree of perfection than the blueprint 


tolerances. 


CINCINNATI FILMATIC Centerless Grinders are ideal for pro- 
duction line duty. FILMATIC grinding wheel spindle bearings 
never wear Out or require adjustment. Infinitely variable regu- 
lating wheel speeds permit close adjustment of speed to suit 
station-to-station work traverse. Simple swivel plate adjustment 
aligns work rest and regulating wheel unit with conveyor. Un- 
obstructed access at rear of machine facilitates setup and cor- 
rective adjustments. Many other feature-advantages are out- 


lined in attractive literature. 


Cincinnati Milling offers many types of products to give you 


Nine sizes of CINCINNATI unmatched completeness of production equipment. May we 
FILMATIC Centerless Grind- 

ing Machines give you a hear from you? 

choice of the right size for 

your work. Catalog G-727-1-D 

covers the Centuramic line. 


CINCINNATI 


GRINDING MACHINE DIVISION 


© CHUCKING © CENTERLESS LAPPING 
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On these pages you'll find the number of the FELLOWS gear 


inspection instrument that precisely matches your needs. 


In fact, right from the gear blank to the finished external or 
internal spur or helical gear, FELLOWS has a complete line 
of gear production and inspection equipment. 


One of the most important FELLOWS developments is the 
No. 4 Red Liner for fine-pitch gear inspection. It makes 
“composite” checks on the finest instrument gears with 
remarkable accuracy and sensitivity. Magnifications of 1600 
to 1 are obtained thru the electrical recording system which 
provides a written, unbiased record for instant reading or for 
proof-of-accuracy files. It’s the best way to check tiny gear 
components such as that shown actual size at top of right- 
hand page ... a 22-tooth, 96 D.P. pinion backed up to an 
80-tooth gear on a cluster. 


WE VE GOT YOU 


ot in 


NO. 4 FINE PITCH RED NO. 8 RED LINER. For NO. 12M INVOLUTE NO. 20M RED LINER. 
LINER. For composite complete check of exter- MEASURING. For external For complete check of ex- 
check of external and nal and internal spur and and internal spur and hel- ternal and internal spur 
internal spur and helical helical gears. Maximum ical gears. Maximum P.D. and helical gears. Maxi- 
gears. Maximum P.D.- 4”. P.D. depends on design. — 12”. No. 24M — 24” cap. mum P.D. — 18”. 


Keep your production and inspection operations efficient and 
economical with today’s most advanced gear manufacturing 
equipment. Get complete details on FELLOWS equipment 
from your nearest FELLOWS branch office. 
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Note wide range of size 
covered by Fellows Gear 
Inspection Equipment. 


UR 4 


‘ ‘FELLOWS GEAR SHAPER Souralll 
78 River Street, Springfield, Vermont = 
Branch Offices: - 
a 1048 North Woodward Ave., Royal Mich. 
THE - , 150 West Pleat Ave, May sae 
em ; 5835 West North Avenue, 
PRECISION " A 6214 West Manchester Ave., ry" Rieti 45 


a , | Gear Production Equipment 
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Shake-free preloaded ball slide construction permits 
consistent and accurate duplication of profiles 











_ a oe a. 





Landis Truform dresser adds new 
accuracy fo cylindrical grinding 


™@ assures exact duplication of profile on the wheel 

w delivers consistent, repetitive accuracy with minimum attention 
= eliminates time lost in reworking profile bars 

m dresses profiles in either direction up to 60° 

™@ saves on diamond costs 


@ available on many new Landis grinders 


Truform dresser on Landis plunge 
grinder dresses unusual profiles 


LANDIS 


LANDIS TOOL COMPANY, WAYNESBORO, PA. | 








Another NEW Jones & Lamson Optical Comparator 
THE ECONOMY MODEL 14”-SCREEN PC-14A 


This new 14”-screen universal measuring and 
comparison machine incorporates lateral, 
vertical and angle measuring facilities. It 
offers a combination of important features 
that set the standard for practicality, price, 
and performance: 





Many other features such as new normal light 
reflection unit, tracing attachments and super- 
high-pressure mercury arc illumination, are 
available. 

See this machine in action at Booth #308, 
ASTME Show, Los Angeles. Or call one of our 
West Coast representatives: Germain Ma- 
chinery, Los Angeles and Phoenix; Moore 
Machinery, Berkeley; Perine Machinery & 
Supply, Seattle; Allied Northwest Machine 
Tool Corp., Portland and Salt Lake City. 


COMPARATOR 
DIVISION 
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For precision and ease of operation 


The only 618 surface grinder with roller 
bearings on both table and saddle bed ways 


‘¢ 


Antifriction roller bearings on precision ground table ways give 
easy operation. Work is always contained between saddle ways. 


LANDIS 


For maximum accuracy roller bearings on precision ground bed 
ways minimize the rise and fall caused by oil film build-up. 


specifications—Landis Abrasive 618 


Worktable capacity 
Standard wheel diameters available 
Capacity under 7” wheel 1444” to table 
Capacity under 12” wheel 12” to table 
Spindle drive motor: 7” wheel 

12” wheel 
I emi secon s's a dbahehensssbdeney tl 1,820 Ibs. 


LANDIS 


ABRASIVE 


Landis Tool Company, Waynesboro, Penna. 











Valve bumpers like this are produced from 8260 
forgings in lots of 250 pieces. Eight previous 
operations included milling, center-drilling, 
turning, threading, and grinding. Now these 
parts are produced on a Warner & Swasey 2AC 
Chucking Automatic in two operations plus 
one grinding setup. 








AT GARDNER-DENVER CoO. 


Quincy, Illinois 


by accuracy and tooling versatility of 2 AC 


In addition to direct savings at the machine, the 2AC Chucker cuts paper work, part 
handling, transport time, scheduling problems, and other fringe costs throughout the shop. 


The cost reducing influence of this Warner & Swasey 2AC 
Chucking Automatic has been felt in many departments 
other than Gardner-Denver’s machine shop. For example, 
by eliminating five operations from the valve bumper, illus- 
trated at the left, here is where they were able to find 
additional cost savings: 
1. Reduced methods department paper work and man-hours. 
2.Saved 5 days on machine-to-machine scheduling and 
transportation. 
3. Reduced direct part handling and damage from moving. 
4. Eliminated rust preventive spraying between operations when 
lack of open machine time prevented prompt scheduling to the 
next operation. 
5. Eliminated one finish grinding operation because of the 2AC’s 
ability to hold size and finish. 
: Eight operations were replaced by two operations on the 2AC 
The standard 2AC “late cross slide” activates plus a finish grinding. Total setup time of 1114 hours was cut 


an angular cutter slide which is equipped 3 ° » Reman inbenie @obuciiour ashes 
with a hydro-check unit. This combination to 4% hours plus time for the " many Gre BS P. 
produces a fine finish with no cutter Discover what a 2AC can do in your shop. Contact the 


withdrawal marks. Warner & Swasey Field Engineer in your area. 


. 


YOU CAN TURN IT BETTER, FASTER, 
FOR LESS...WITH A WARNER & SWASEY 
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HARDINGE Sjogren Chucks 
Quality at Low Cost 


HARDINGE-SJOGREN Speed Collet Chucks 

for tool room lathes, engine lathes and grinders. 
Available for Threaded Nose, Cam Lock, . 
Taper Key Drive and American Standard \\ a AVAILABLE IN FIVE 


i : COLLET CAPACITY 
Spindles. ' come 


Me", 1%", 1%”, 2%", 34” 


REGULAR TYPE 


STEP CHUCK TYPE 
Takes Standard Spindle Nose 
Accessories As Used With 
Hardinge Precision Machines LEVER TYPE 


Ask Your Hardinge Representative or Local Distributor For Bulletin 8B 


Maximum efficiency — Pay for only what you use. 
Records show that 82% of all sizes used are standard 
16th sizes. 


Atlanta, Boston, Chicago, Dayton, 
Detroit, Elmira, Hartford, Los Angeles, 
New York, Philadelphia, Seattle, 
Portland, Minneapolis, Oakland, St. 
Lovis, Springfield, N. J., and Toronto. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. usa 
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with men who know cutting tools...its LJORSBE everytime 


MORSE means the most 


TRY MORSE...BUY MORSE 
SEE YOUR NEARBY MORSE; DISTRIBUTOR 


MOORS E> 


MORSE TWiST DRILL & MACHINE — A Division of VAN NORMAN INDUSTRIES, INC. 
NEW BEDFORD, MASSACHUSETTS 2695 
WAREHOUSES IN: NEW YORK e CHICAGO + DETROIT © DALLAS + SAN FRANCISCO 
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Things shape up better... 
on (G & E] Shapers... 


Reasons why include their proved accuracy and 


exceptional ease of operation — developed during 
G & E’s century of success in improving shaper 
design to keep pace with increasing demands. 

As a result, the present complete line of G & E 
Shapers supplies the best answers to many of to- 
day’s metalworking problems. 

G & E 16” Tool Room Shapers and 14” and 16” 
Plain Tool Room Shapers are designed for light 
Grinding Wheels + Machine Tools 


NORTON PRODUCTS: Abrasives - * Retractories « 
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tool and die and other small work. For heavy work 
G & E Industrial Shapers are built in 16” to 36” 
stroke sizes. To handle a wide variety of shaper 
work, G & E Universal Shapers with tilting tables 
are available in 14” to 36” stroke sizes. 

Your G & E distributor will be glad to give you 
more facts about Shapers and other G & E 
machines. Or write to NORTON ComPANY, G & E 


Division, Worcester 6, Massachusetts. 


Non-Slip Floors — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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easier...more accurately 
with features like these... 








Hard chrome ram V-:/ays maintain accu- 
racy; resist wear ond abrasion. Unre- 
touched photo of chromed ways with gibs 
removed shows excellent condition of ways 
after 15 years of continuous service. 


Easy operation! 
































Improved crossrail and table slide is an 
exclusive G & E development for improved 
accuracy that provides 60% more bearing 
area and 50% greater rigidity. 


The hydraulic follower attachment can make 
a single G & E Shaper virtually two ma- 
chines in one; reproduces complex shapes 
accurately; often eliminates hand finishing, 
and cuts production costs. 

















Two convenient controls assure quick, easy 
selection of the 16 ram speeds — provided 
by double crank-geor transmission em- 
ploying all-helical gears. 











A single-cam feed mechanism enables 
quick changes throughout the 18-feed 
range while the Shaper is in operation. A 
special fine-feed range is available with 
Industrial Shapers. 


iol 


Other G & E advancements include: Built-in hori- 
zontal and vertical rapid traverse to work table, with 
safety clutch, always operates in opposite direction to 
feed set . . . positive-lock table support prevents dis- 
turbance of table alignment . . . Universal Shaper tilt- 
ing tables have trunnion integral with cross slide, 
metal-to-metal clamp in table, and all controls op- 


erated from front. 


Power downfeed with positive depth stop 
automatically feeds tool on return stroke of 
ram. Eight feeds, clearly indicated on di- 
rect-reading dial, are easily selected by 
single lever control. 


NORTON 


Making better products... 


to make your products better 


MACHINE TOOL DIVISION: Grinding and Lapping-Machines — 6 & E DIVISION: Shapers + Gear Cutting Machines 
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horizontal milling and boring machines « planers « planer type milling 








machines 























ah . cuts fast 


a 


rere ee 
.~.-..-.- €UTFS Costs 


=. 


HT . No idle return stroke makes this 108” x 84” x 30’ 
| GRAY UNIVERSAL PLANER the most productive planer 


ever built. Instantaneous change-over from standard to double 





cut planing. Simple standard carbide tooling. This big Gray 





single cuts, double cuts, triple cuts, and substantially cuts 


your set up and handling time. 


Se 


The G. A. GRAY Co., Cincinnati, Ohio 


—_ 





























Heller nucut 
@& @ Nuweip 
12” x1”.050-10T 


POLL BOLO CLO OOS FOL PO 


Ub lempered” | =e | 
Hack Saw Blades = of 








wane? Sante, bade and Se See Seer eee 
cutting wer costs. You 
Ses complens line of MAME MIGS Goa 
3 types for power use .. for hand 
.. «in all standard specifications. So, 
help you select the right blade for any job. 


rd 


H £ L L E be T °o oO L Cc °o . | America’s Oidest File Manufacturer 


Our 125th year.... 1836-1961 NEWCOMERSTOWN, OHIO 
Subsidiary of Simonds Saw and Stee! Co. 
Branch Offices and Warehouses: Union, N. J © Detroit © Chicogo © Shreveport © Los Angeles @ Son Francisco © Portland, Oregon 
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BS OOMEBODY 


is doing it for 


we 
a , 


Things can get pretty hot in a job shop. 

Competition forces you to quote new ma- 
chine rates. Yet, if you’re average, over 60% 
of the ram type turret lathes in your shop 
are 10 years old. They’re only half as effi- 
cient as today’s models. 

It’s easy to see how profits ... and con- 
tracts can be lost. 

There is only one answer. . . replace old 


rith new. Find out , how Gishol 
MASTERLINE® NO. 4 Ram Type Turret Lathe—offers fast, ‘Type Turret Lathes can help you ee 
easy operation, 16 spindle speeds to 2000 rpm and 25 : i 4 


hp driving motors for maximum metal removal with ~~ 
carbides. AT 
Simplified controls, tracers for complex jobs (shown) _ 4a 
and operator-oriented design permits handling short @. 
run work at minimum cost in time, labor and tooling. 4 
Contact your Gisholt Representative MACHINE COMPANY 


or write for Catalog 1174-E. Madison 10, Wisconsin, U.S.A. 


Turret Lathes * Automatic Lathes * Balancers * Superfinishers® * Threading Lathes * Factory-Rebuilt Machines with New-Machine Guarantee 
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10 secs. : previous method: 10 sees. 
on the Acme-Gridley: 2 secs. on the Acme-Gridley: 4 secs. 





6 secs. 
on the Acme-Gridley: 2.1 secs. 


ae 
This part 2 times octvol size; 
oll others 14 times actual size 


ee 


previous method: 4.2 secs. 


previous method: 4.5 secs. 
on the Acme-Gridley: 3.1 secs. 


on the Acme-Gridley: 1.5 secs. 
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ACME-GRIDLEYS SLASH AVERAGE 
MACHINE TIME 68%... 


Pay off in profitable new business for screw 
machine job shop... 


Before installing three Acme-Gridley "46" RA-6 Spindle 
Automatics, Carleton Screw Products Co. of Minne- 
apolis found it difficult to keep pace with the demand 
for greater precision and quality required by current 
manufacturing standards. Consequently, high costs 
resulting from slow production methods made Carleton 
less competitive on short run, small part jobs. 


With Acme-Gridleys, it’s a different story. Short run, 

, small part jobs are Carleton’s bread and butter. The 

previous method: 10.5 secs. Acme-Gridleys cut average machine time 68% and 

on the Acme-Gridley: 1.6 secs. ’ always produce precision parts that surpass customer 

specs... giving a big boost to Carleton’s “repeat 
order’’ business. 


The "Ac" was designed for top economy in the mass 
production of miniature and sub-miniature parts. It’s 
compact, rugged and has the versatility to handle an 
amazing variety of jobs. In your shop . . . for years to 
come . . . it will pay off in lower costs and higher earnings, 


EGircumferential Automation | The number of different jobs 
at work 

that can be set up on any 
© C Acme-Gridley amazes every- 
one. To give you some idea, 
we’ ve described some 57 actual 
© jobs in a new 64 page bulletin 
called “Circumferential Auto- 
mation at Work’’. For your free copy, call, write or wire. 





SCCUVVT ert cece eet ereerere 





The National 


Acme Company 
171 &. 131st Street 
Cleveland 8, Onio 


Sales Offices: Newark 2, N.J.; Chicago 6, Il!.; Detroit 27, Mich. 
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comes In. 
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Out! 
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The machine at left is a Friden 
Collectadata® Transmitter, key to 
a new system of internal data 
collection that virtually eliminates 
in-plant paperwork. 


The system is very simple. Trans- 

mitters, spotted in key reporting 

locations throughout the plant, 
are cable-connected to a central Collectadata Receiver. 
“Blank forms” are issued as pre-coded tab cards or 
Friden edge-punched cards. Each card becomes a “filled- 
in” report after the worker inserts it in the transmitter, 
dials in any variables and touches a key. The rest is auto- 
matic. The receiver records each report in punched paper 
tape, adds an automatic time code. At day’s end, the 
receiver tapes are processed—converted to tab cards or fed 
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into a computer to prepare complete operations reports. 


Collectadata users report substantial savings in time and 
money. But in many applications the speed, accuracy and 
efficiency of automated data collection are even more 
significant. For information, consult your local Friden 
Systems Man. Or write: Friden, Inc., San Leandro, Calif. 


THIS IS PRACTIMATION: automation so hand-in- 
hand with practicality there can be no other word for it. 


© 1961 Friven, me 


SALES. SERVICE ANDO INSTRUCTION THROUGHOUT THE U.6. AND WORLD 
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ANOTHER PRODUC 


THIS 


... IS the most important 
3/8 of an inch in an 


abrasive belt . . . the joint 


Off-hand grinding needs a belt with 
one type of joint; flat polishing, 
another; wide-belt, still another. 


Fact is, we supply scores of differ- 
ent types of belt joints, each re- 
searched to particular kinds of jobs. 


Each must not only be proper, but 
perfect . . . to avoid bumping, 
chattering, marking, or premature 
breakage. 


If you're having trouble in these 
problem areas, rush a ~J) for 
help. Chances are wea. .. 
quickly. Call or write Dept. AM-6, 
Benr-Manninc Co., Troy, N. Y., 
a division of Norton Company. 


BEAR 


Abrasives 
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CALCULATED TO CUT COSTS 


A truly geometric pattern is followed in precisely duplicating each CARD 
tap, according to type and size. For high volume, high quality production, specify 
CARD taps. Your CARD Distributor can make fast deliveries of the taps, dies, 
gages and screw plates you need. For helpful advice on their selection and 
use, call in your CARD technical man. S. W. CARD DIVISION, Mansfield, Mass. 
Card Warehouses: Atlanta, Chicago, Detroit, Fort Worth, Gr 
Los Angeles, New York and San Francisco. (Ar 


CARD 


DIVISION OF UNION TWIST DRILL COMPANY 
Serving you through the best distributors from coast to coast 
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GEOMETRIC PROGRESSION SYMBOLIZES PRECISE OUPLICATION 


CALCULATED TO CUT COSTS 


Production of UNION cutting tools is like geometric progression. Each UNION 
milling cutter of the same size and type is precisely duplicated. This exact du- 
plication brings valuable production benefits to every user. For more dependable 
performance, longer service life, specify UNION milling cutters, drills, reamers, 
end mills, gear cutters, hobs, carbide tools, and inserted blade cutters. Available 
nationally through UNION Distributors and stocked in UNION warehouses in 


Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York City, , U T (2) 


and San Francisco. 


UNION 


UNION TWIST DRILL COMPANY, Athol, Massachusetts 
S. W. Card Division, Mansfield, Mass. Butterfield Division, Derby Line, Vt. 
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LANDMACO Threading Machines prove daily to be ideal for cutting 
coarse pitch threads in one pass. We illustrate here the excellent results 
obtained by using a 214,” 20C LANDMACO Double Spindle Thread- 
ing Machine at WACO Manufacturing, Cleveland, Ohio. 


Equipped with a 214” Type R LANCO Heat Treated Die Head, the 


LANDMACO cuts 234”, 4 Pitch Modified Acme threads on Black 
Pipe 814,” long at a cutting speed of 34 R.P.M. 31 pieces are threaded 


per hour per each spindle. Despite the, large amount of metal removal, 
chasepy life is good with 248 pieces produced between grinds for each 
spindle, equal to 8 hours operation. 


LANDMACO machines are especially suited for the cutting of Acme 
threads. The 214” LANDMACC features heavy construction, hardened- 
and-ground ways and lead screw attachment. Although equipped with 
a Heat-I'reated Head in the WACO application, the LANDMACO may 
be used with Hardened-and-Ground LANCO Die Heads. This Ma- 
chine’s diametrical range is 14,” to 214” with other LANDMACO 
models available to cover all ranges from 14” to 65g”. For more 
detailed information please send specifications when writing. 


LANDIS COMPANY vr«s000 « rennin 


THE WORLD’S LARGEST MANUFACTURER OF THREADING EQUIPMENT 


613C 
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IF COMPETITORS | 





MATCH YOU IN | 


PRICE AND 
QUALITY... 


the LOCTITE method can give you a double edge 





The LOCTITE Method is a bold new approach in 
metalworking assembly. It reduces rejects, machining 
time, assembly failure, customer complaints . . . saves 
on parts and inventory. 


Here’s what it does: LOCTITE Sealant improves the 
reliability of press fits and increases their strength—replaces 
all sizes of lock nuts, screws and washers, jam nuts and 
interference threads—secures screws and locks studs—seals 
joints against high-pressure fluids—holds gears, rotors, arma- 
tures and fans to shafts. 


And it does this without a penny invested in equip- 
ment. LOCTITE Sealant is simple to use. It can be applied 
to assembled parts or applied to parts prior to assembly. The 
plastic container is the applicator. Where desirable, auto- 
matic or mass application procedures can easily be set up 
with “around-the-shop” parts and materials. 


What is LOCTITE: LOCTITE Sealant is a penetrating 
liquid resin that hardens when confined between closely 
fitted metal parts. It “wicks in” between the most closely 
mated of matched precision surfaces and hardens into a 


LOCTITE ae 
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strong, heat-, oil-, grease-, solvent- and vibration-resistant 
bond. There are no solvents to evaporate—no catalyst to mix. 


Want to reduce costs of your production assemblies? 
Press fits depend on costly precise tolerances . . . the LOC- 
TITE Method does not. LOCTITE makes a slip fit as strong 
as a press fit and a press fit still stronger. This it can be used 
to relax tolerances and to improve reliability. Here’s one 
example: An anti-friction bearing with a press fit required 
6,000 Ibs. to remove it from its housing, while with a slip-fit 
and the application of a few drops of LOCTITE it took 
8,000 lbs. to remove the same bearing! 


Wherever metals are LOCKED—RETAINED—SEALED 
in your production assemblies, there is an 6pportunity to cut 
costs and realize better profits with the LOCTITE Sealant 
Method. Details on your application bring immediate re- 
sponse from our Application Engineering Dept. Write today. 


LOCTITE GIVES YOU A DOUBLE EDGE— 
PRODUCTION ASSEMBLY SAVINGS 
AND GREATER RELIABILITY. 


SEALS 


American Sealants Company @ 121 North Mountain Road 
Hartford 11, Connecticut 
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New Britain’s new concept for 
contour turning and boring 


Beyond a certain point, continued refinement of 


existing designs in machine tools ceases to make 
an appreciable contribution to performance. Thus 
in designing our New Series of Vertical Precision 
Boring Machines, we have incorporated several 
completely new design concepts to provide im- 
proved performance and greatly increase over-all 
usefulness. 

For the first time machines of this type can be 
used as building block units. Their clean-sided 
design permits any number of self-contained ma- 
chines, each with one or more spindles, to be 
arranged side by side and operated as a single unit. 
They also may be operated with equal efficiency 
as individual machines. Parts can be inverted on 
adjacent machines or on adjacent spindles of the 
same machine. 


In order to take the fullest advantage of the 


precision inherent in cam control, long linkages 
between cams and slides have been eliminated. 
A pair of cams is mounted on a common shaft 
which is carried within the vertical slide. Since all 
slide actuating forces are contained in the vertical 
slide, both cams are directly adjacent to the 
slides they control and no outside forces are im- 
posed on the slide ways. The result is maximum 
rigidity for heavy cuts coupled with extreme accu- 


racy for close tolerance work. 


This unique and eminently workable approach 
to contour turning and boring results in the 
highest order of accuracy on even the most com- 
plex pieces. Your New Britain Representative can 
give you details on the nine different models 
available in this series. For catalog material, write 
The New Britain Machine Company, New Britain- 


Gridley Machine Division, New Britain, Conn. 


THE NEW BRITAIN MACHINE COMPANY 


New Britain-Gridley Machine Division - New Britain, Connecticut 











New Britain... 
still the best Chucker you can buy 


on New Britain Chuckers allow heavier cuts and 


We're not unhappy about the fact that for years, 
in many plants, the name New Britain has been 
synonymous with chuckers. New Britain Chuckers 
have turned out literally millions of pieces of work 
for practically every major industry in the world. 
This is less important to the prospective buyer of 
one of these machines, however, than the capa- 
bilities of these machines today. How do they 
stack up against other chuckers or even other 
types of machines capable of doing similar work? 


Pretty well, we think. 


New Britain’s open-end design still can’t be 
beat for unlimited accessibility to the tooling area. 
This same wide-open feature makes it doubly 
more practical to adapt these machines to auto- 


matic loading and unloading. 


The unusual combination of longitudinal and 
transverse forming motions is another unbeatable 


. New Britain feature. The massive forming arms 











cuts of much greater complexity. This ability to 
do more work can eliminate the need for second 
operation machines in many instances. For really 
complex work, two chuckers set up side by side, 
as shown here, each doing one side of the piece, 
can smooth the way for high production. Less 
complicated work can be set up to perform both 


sides of the same piece on a single machine. 


These massive machines provide the tooling 
combinations, spindle speeds and power to per- 
form the widest possible variety of work. Their 
basic design will stay new for years to come, 
continuing to provide profitable operation. You 
may know New Britain Chuckers, but you may 
not be fully aware of the improved series presently 
being offered. Why not call your New Britain 
Representative or contact us at The New Britain 
Machine Company, New Britain-Gridley Machine 


Division, New Britain, Connecticut. 


THE NEW BRITAIN MACHINE COMPANY 


New Britain-Gridley Machine Division - New Britain, Connecticut 











U.S. DUPLEX 
MULTI-SLIDE INCREASES 
OU TP U i 4 of assembled components 

BY 746% 


CUTTING PRODUCTION OPERATIONS BY 66% 


These are two of the benefits realized by the Precision Parts Section, General Electric 
Company, of Springfield, New Jersey, from just one U.S. Duplex Multi-Slide. 


ms ie 8 





ai ie, 


ae OA ; Stitchi 
Until the installation of The new Symmetrical each poms ba 
U.S. Duplex Multi-Slide, G. E.'s Precision Parts i > 6.000 per day 
Section was producing complete rectifier plates tage 

at the rate of 6,000 per 8 hour day —in a 3 ecemeares 

operator production set-up. 

The U.S. Duplex Multi-Slide is the only sym- 
metrical duplex machine of its type built 

Two or more parts can be produced simultane- | 
ously — and assembled where required. | U.S. Duplex =| ___. 59 o99 per day 


Bulletin #36-A will be sent on request. Multi-Slide fa | 

















timmy U.S. TOOL COMPANY, INC. 


| MULTI-SLIDE || 
~whelr—ein AMPERE (East Orange) NEW JERSEY 


U. S. Multi-Slides® + U. $. Multi-Millers® © U. $. Automatic Press Room Equipment © U. S. Die Sets ond Accessories 
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Ex-Cell-O Model 922 Numera-Trol... 


PRECISION IN MILLIONTHS 
PLUS COMPLETE VERSATILITY! 


Interchangeable, self-contained units provide a 
universal, tape-controlled “production center” for... 


» « » Single and Doubie-spindle Boring and Turning 
. Templet Grinding and Scribing 
. » Flat Circular Cam Grinding 
. 3-Axis Vertical Contour Milling 


Ex-Cell-O’s Model 922 Numera-Trol Machine gives 
you extremely broad design and manufacturing 
capabilities in a single production machine tool 
controllable to 25 millionths of an inch. 


Interchangeable precision machining units mount 


Single and Double-Spindle Turning-Boring Unit 


@ Variable-speed workheads on main slide maintain 
constant surface speeds. 


@ Manual or automatic control of slides in .000025” 
increments. 
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on the main slide, and simply ‘“‘plug in’’ to the 
machine’s hydraulic, electrical and continuous- 
path numerical control circuits. In most cases, 
the Model 922 can be completely retooled and 
ready for entirely different, fully-automatic pro- 
duction in a few hours. 

Send today for engineering and performance 
data, or call your Ex-Cell-O Representative for 
complete specifications. 


Templet Grinding-Scribing Unit 
@ Accommodates wheels up to 12” diameteron main slide. 


@ Manual or tape-controlled wheel dressing, size com- 
pensation and cycling. 


June 12, 196] 








3-Axis Vertical Contour Milling Unit 


@ 6” vertical column movement, 18” main slide travel, 
26” cross-slide travel. 


@ Designed for extremely close-tolerance contour milling 
and die-sinking. > 


There’s a Series 900 Numera-Trol to meet your most 
difficult jobs! Contact your Ex-Cell-O Representative, 
or write for literature on tape-controlled Ex-Cell-O Series 
900 Numera-Trol Machines: Models 905 and 920 for 
both hemisphere and free-form boring and turning; 
Model 924 for grinding flat circular cams; the universal 
Model 922; and the Model 952 drum-cam and blade 
contouring machine. 


°o Me re 


HINE TOOL OLS. ( : 
1G BUSHING ATORS 
DAGING BOUIPM ouCcT 


ROOUCT, PARTS C ENERGY FOUIP T « DAIRY AND OTHE 
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Flat Circular Cam Grinding Unit 


@ Adjustable, vertical-oscillating wheel spindle for flat- 
edge grinding. 


@ Tape-controlled rotary indexing fixture on cross-slide. 
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Cut them off MORE ACCURATELY 
aft LOWER COST and FASTER on a 








“Accuracy? * Speed? *Low Cost? 


Which is most important in your production or inter- 
mittent cutting-off operations? You get all 3 when your 
work is handled on a MARVEL Series 6A or 9A Heavy 
Duty Ball Bearing Hack Saw. Whether you’re cutting 3 
or 30,000 identical pieces, you can be certain that each 
piece will be true . . . that it will be cut-off quickly, and 
at the lowest possible tool cost 


MARVEL Hack Saws are fine machine tools, with all 
the built-in accuracy this description implies. Designed 
to operate at higher speeds, with the heaviest feed 
pressures, they have almost unlimited power and 
stamina to stand up to the most severe service. 


MARVEL Hack Saws are truly multi-purpose cutting- 
off machines. No run is too short or too long, no material 
too mild or too tough to be accurately and efficiently 
cut-off on a MARVEL Hack Saw. 

Catalog C85 has complete details, facts 


and figures on both Marvel metal cutting 
Sows and Band Saws. Write for it today. $-1306 


Muanl Catling 
i 


Better Machines-Better Blades 


ARMSTRONG-BLUM MFG. CO. : A. 
$700 BLOOMINGDALE AVE. * CHICAGO 39, ILLINOIS 


38 CIRCLE 287 READER SERVICE CARD American Machinist/Metalworking Manufacturing + June 12, 1961 








EXCLUSIVE 
PUTS PRECISION 


What makes Ex-Cell-O Precision Grinding Spindles run 
true? Engineering experience, skill in precision produc- 
tion and assembly, quality materials—and perhaps 
most important, the famous Ex-Cell-O Precision Spindle 
Bearing! 


Made by Ex-Cell-O for use only in Ex-Cell-O Spindles, 
this custom-made bearing is the product of a unique 
Ex-Cell-O process which develops tracks or path- 
ways in the race. The ball contacts the race only at 
these narrow, mirror-smooth bands (see detail above). 


As a result, the bearing runs cooler at high speeds; 
wear is reduced, rigidity is improved, and spindle 
accuracy is measurably increased. 


In widespread original equipment use, Ex-Cell-O 
Spindles are also an economical means of increasing 
CIRCLE 288 READER SERVICE CARD 


High-frequency, 25,000 rpm motorized type. 
Cutter grinder model; 3600 rpm inbuilt motor. 
Vertical units fit many power requirements. 
1.D. type adapts to most machines. 

Form grinder spindle; 25 h.p. capacity. 
Cross-section drawing (above right) of single-row 
bearing shows points of ball contact (A, B and C) 
on tracks in race. 


59-27 


RADIAL THRUST BEARING DESIGN 
INTO PRODUCTION GRINDING 


speed and accuracy in older 1.D. or O.D. surface and 
thread grinders, tool and gear grinders and similar 
equipment. 


See your Ex-Cell-O Representative, or write direct for 
details on the complete line of Ex-Cell-O Precision 
Grinding and Boring Spindles. 


in 
EXCELL-O 


CORPORATION 
DETROIT 32, MICHIGAN 


PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES + CUTTING TOOLS 
RAILROAD PINS AND BUSHINGS «+ DRILL JIG Sera e JiG AND FIXTURE 
COMPONENTS + TORQUE ACTUATORS » CONTOUR PROJECTORS + GAGES 
AND GAGING EQUIPMENT «¢ GRANITE SURFACE PLATES e COMPUTER PRODUCTS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + ATOMIC ENERGY 
EQUIPMENT « DAIRY AND OTHER PACKAGING EQUIPMENT 
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’ small-press versatility 


small-press productivity 


HYDROLAIR' 


... it’s DOUBLE ACTING! 





Like all other Hydrolairs®, this new 30-ton 
model is a full oil-hydraulic press without motors 
or pumps—operates directly from shop air line. 


ECONOMICAL 

COMPACT 

VERSATILE 

EASY TO OPERATE AND MAINTAIN 
and, it’s DOUBLE-ACTING! 


Smoother, better performance on drawing 
and forming; greater productivity on plastics 
molding; greater versatility for development 
work and job shops; ideal for small-press users! 


Ask your South Bend Distributor about the new 
30-ton DOUBLE-ACTING Hydrolair -— and single- 
acting Hydrolairs in 50, 75 and 100-ton capacities. 


WRITE FOR COMPLETE INFORMATION 


& SOUTH BEND LATHE 


SOUTH BEND LATHE, INC. 
SOUTH BEND 22, IND. 
A SUBSIDIARY OF AMERICAN STEEL FOUNDRIES 


Builders of Lathes «+ Milling Machines + Shapers «+ Drill Presses + Pedestal Grinders 
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Using basic components, seven different arrangements are possible, 
as shown above. Spindle drive motors can be mounted at right, left, 
or on both sides with single or double spindles; two machines can be 
placed side-by-side or used with other production machines. 


1. QUICK TOOL CHANGING—Tool changing and 
adjusting is fast and easy because of ‘‘clean’’ 
design and placement of the Model 411's com- 
ponents. 

2. EASY PARTS HANDLING—Vertical construc- 
tion lends itself to safe, easy loading and unload- 
ing of parts in a wide variety of shapes and sizes. 
3.SINGLE COLUMN CONSTRUCTION—Solid base- 
column gives firm support to the hydraulically- 
operated compound tool slide. Rugged, simple 


G EQUIPM 
RODUC PARTS 
4 
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The 4 BIG 
Features of 
Ex-Cell-O’s 

New 411 
Vertical Are 
Important 


To You 


construction assures maximum accuracy and effi- 
ciency, plus long life with lowest maintenance. 
4,PRODUCTION VERSATILITY-The all-new Model 
411 performs turning, boring, tacing, grooving, 
limited contouring and chamfering operations 
singly or in combination, Often, both sides of 
disc-type parts can be machined simultaneously. 
Contact your Ex-Cell-O Representative or write 
direct for details. 
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Heavy flow of Kerns Soluble Cutting Fluid prolongs tool life while keeping part and hob exceptionally cool during gear hobbing operation on a Farmall tractor clutch shaft. 


KERNS SOLUBLE CUTTING FLUID MEETS HIGH 
PRODUCTION STANDARDS AT 1H FARMALL WORKS 


Researched and developed by Kerns United, this specialized lubricant is used on a variety of 
operations at the Farmall Works of the International Harvester Company including reaming, 
drilling, tapping and hobbing .. . with guaranteed performance. 

As machining operations and metals vary, so do lubricants. Know what can be accomplished 
by utilizing Kerns capabilities, experience and products formulated to meet your specific require- 
ments. It’s easy... see the results of a tailored lubricant in your plant at no cost by taking 
advantage of Kerns Memo Billing Trial Basis. 

Manufacturers of Cutting, Grinding, Drawing, Forging, Phosphatizing, Cleaning, Wire 
Drawing and Spray Booth Compounds; Rolling Oils, Rust Preventives, Cling Oils and 
Specialized Greases. 

Write for further details on Kerns MEMO BILLING TRIAL Basis offer and/or technical data 
sheets on any of the above items. 


yr World's largest Exclusive Manufacturer of Specialized Industrial Lubricants. | o| 
be KERNS UNITED Corporation 


2659 East 95th Street « Chicago 17, Illinois 


Subsidiary: KERNS PACIFIC Corporation, 630 N. Batavia St., Orange, California 
Offices in Principal Cities throughout the U.S.A. 
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CTW Keyway Broaches in Stock 
NOW for Immediate Delivery! 























Continental now stocks a popular range of standard keyway 
broaches to help you meet production schedules faster 
than ever, and to let you cut your tool inventory. 


Just call your CTW Representative, or order by catalog 
number direct from Continental. The broaches you need 
are in stock now—ready for immediate delivery to your plant! 


+.0000 


Sizes listed below are available for immediate delivery. See the CTW Catalog for other standard —,.0005 


broaches. Special sizes quickly made to order. Send your print for a prompt quotation, 


BROACHING INDUSTRY SERIES 





A 
Catalog Keyway Width 
Number Nom. | Decimal 
Dim. Dim. 


Ya 0948 
% 126 
% 126 
Ye .1885 
251 
251 
251 
314 
.3765 
3765 
% -5015 
524 5015 


ORIGINAL CTW SERIES 


ctw 7 Ye -1885 
CTW 10 “% 251 
CTW ll “ 251 1 
CTW 14 %e 3135 1 
CTW 17 % 376 
CTW 23 % 501 1% 


ORIGINAL XLO SERIES 


XLO 3 “6 -1885 + .0002 1% eo .250 28 541 : 8% 103 
XLO 5 Ae -1885 0002 % % 375 28 541 438 8% -103 








> 6 me ee eet et ee et ee et ee 



























































+MINIMUM LENGTH OF CUT RECOMMENDED TO PREVENT PART FROM DROPPING BETWEEN TEETH OF BROACH 
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ARMSTRONG 
CATALOG 


Quality Tools for Industry 


New ARMSTRONG General Catalog #700, 
showing the complete ARMSTRONG Line, has 
been released. is catalog lists approximately 
330 tools that have not been included in previous 
ARMSTRONG Catalogs. 


Additions have been made in the following 
categories: 


Tool Hoiders 
Set-Up-and-Hoid-Down Tools 
Tool Bits 

Wrenches 

Ratchet Wrenches and Sockets 
Miscellaneous Hand Toois 

Pipe Tools 


Get your free ARMSTRONG Catalog No. 700 
showing these important additions, as well as 
the thousands of other tools included in the 
ARMSTRONG Line. The catalog is a necessity , 
for anyone who uses or buys hand tools or “ 
shop tools. Write direct, or phone your local 
ARMSTRONG Distributor (who has a supply of 
new catalogs on hand). If you do not know which ~ 
distributor in your area carries the ARMSTRONG 
Line, we will be glad to supply this information 
upon request. 


SEs 


ARMSTRONG BROS. TOOL CO, "2uctes"ss"aiey" 
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Using air gages? 


this Bryant 2-D master setting ring 
speeds inspection, cuts 
gage needs in half! 


— 


INSULATING 
RING 


1. Slide 2-D Gage over pneumatic plug. 
Adjust air gage indicator to high or low 
limit on scale, corresponding to ‘‘A’’ (max. 


dia.) or ‘‘B’’ (min. dia.). 


2. Rotate 2-D Gage to its second diameter. 


Repeat gage calibration. 


Surface finish within 40° working areas 


““C’’ is 4 micro-inch (RMS) or better. 


Here’s what you can do with 

the 2-D Master Setting Ring Gage... 

e Reduce cost and inventory of master 
setting rings 

¢ Calibrate spindle-type air gages faster 
than ever 

e Control high and low indicator drift 
with one master ring 

e Check wear of different-size pneumatic 
plugs with one gage 


American Machinist/Metalworking Manufacturing + June 


12, 1961 


Bryant 2-D Master Setting Ring Gages 
are made to Class X gage accuracy and 
marked to the two size limits you specify. 
Because there’s no need for a pair of 
masters, your costs and inventory go 
down. Because there’s no wasted gag- 
ing motion, your inspection efficiency 
goes up! 

Available in standard sizes from .365" to 
2.510" |.D.; special sizes made to order. 
Call or write direct for price and size data. 


61-638 
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The Westinghouse man with the motors brings you— 


New Class B Insulation 
to give you 10% 
more horsepower 


on totally-enclosed 
Life-Line motors 





Now Class “B” Insulation replaces Class ‘‘A”’ as standard 
on totally-enclosed 1-250 hp Life-Line a-c motors giving 
you these advantages: 


Added capacity . . . Operation at 15% over name- 
plate rating without reduction in motor life. 


Longer life . . . 80% to 100% longer life at rated loads 
than motors with Class ‘‘A”’ Insulation. 


This newly designed motor is engineered to give top per- 
formance in a wide range of applications. On-the-line 
experience in the steel industry, where maximum relia- 
bility is essential, has proved its higher output, longer life 
and lower maintenance under the toughest conditions. 


For the ultimate in protection specify Guardistor* 
on all Westinghouse motors. This exclusive built-in static 
motor protection allows the use of maximum horsepower 
over long periods with no danger of motor burnout.f 
For additional information ask for booklet B-7876-A. 
Your Westinghouse sales engineer can supply you with 
complete details on these money-saving motors. Call him 
for full information on how they can fit into your pro- 
duction scheme. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 
You can be sure. . . uf it’s Westinghouse. 


“tate Westinghouse 


tWarranty: Westinghouse GUARDISTOR MOTORS on 
frames 182-445 inclusive are guaranteed for one year against 
burnouts due to overheating resulting from: overload, 
locked rotor, blocked ventilation, bearing seizure, single 
phasing, unusual duty cycle, high ambient, or voltage un- 
balance, providing the Guardistor elements are connected 
in a control circuit so that the motor is removed from the 
power source in the event of over-temperature. j-22170 
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Mae at 


AMERICAN 


AMERICAN 


especially trained to 
serve industrial and 


fleet customers... 
74 District Offices 
and 13 Regional Of- 


fices ... 4,100 ware- 
houses and distri- 


bution points .. .12 
refineries ... more 
than 2,000 products 


to serve you... 
this is American Oil 
Company. 


cs Regional Offices 
®@ District Offices 
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um The American Oil Company represent- 
ative who calls on you receives special train- 

ing in servicing industrial and fleet customers 

at our Sales Engineering School. His training 
begins with a concentrated course in petro- 

leum product quality and application. Accord- 

ing to a planned schedule, he returns for an 
advanced course and then again for post-graduate 
work, aume From our Marketing Technical Service 
Department, your American Oil representative draws 
assistance, when needed, from specialists who 
are recognized authorities in their fields. These 
specialists may be called in at any time to 
work with you on your lubrication problems. 

More than a thousand research scientists 

and technicians at our research lab- 

oratory support the effort of our rep- 
resentative to serve you. Their mission: 

To help your American Oil represent- 

ative help you lower your maintenance 

costs and stretch your maintenance 

dollars. — Learn more about American 

Oil, its men, its service, its products. 


ota tes 
AMERICAN 


AMERICAN OIL COMPANY 
910 S. Michigan Ave., Chicago 80, Ili. 
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The first one did such a good job that General 
Electric’s Evendale, Ohio, plant bought an addi- 
tional 14 Sheffield pneumatic recorders, for appli- 
cation to automatic indexing jig borers. 

An adjustable bracket on the quill holds a float- 
ing air spindle. After each hole is bored, the spindle 
enters the hole, automatically records the bore size. 
If the hole is within limits, the next hole is bored. 
If the diameter is not within specifications, the 
operator is warned by both lights and a buzzer. 

The Sheffield Pneumatic Recorders proved so 
reliable that dimensions recorded at the machine 
have—in many cases—eliminated the need for sub- 
sequent inspections. 

Write for Bulletin PREC.-212. ; A subsidiary of The Bendix Corporation 


Inspection Gages, Dimensional Contro! Instruments, Machine Controls, Automatic Gaging & Assembly Systems, Measuray® X-Ray Thickness Measuring, 
Crushtrue® & Multiform® Grinders, Cavitron® Ultrasonic Machine Tools, Press-Pacer® Transfer Units, Large Dies, Tooling, Contract Manufacturing. 
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Something NEW... 


designed for your convenience 





TIME DELAY 


Limit Switch 


Bulletin 802T 











nal 





TIME DELAY 


Push Button 
Bulletin 8001 











Adjustable From 1 to 15 Seconds 


This new Allen-Bradley development should solve 
such occasional problems where, upon the operation 
of the push button or limit switch, a slight time delay 
should occur. Time delay is adjustable up to 15 
seconds—and it can also be introduced when ‘“‘stop- 
ping”’ the operation— but not in both the “starting” 
and “‘stopping”’ cycle. 

Both push button and limit switch are relatively 
low in cost—ideal for applications where a delay of 
only a few seconds is desired, and where the repeti- 


13-61-RM 


ALLEN-BRADLEY 


Member of NEMA 


tive accuracy of the Allen-Bradley Bulletin 849 time 
delay relay is not necessary. Both units have single 
pole, double break contacts—either normally open 
or normally closed. They are no more difficult to in- 
stall than the corresponding units without the time 
delay feature. 

Machine tool and production system designers 
should have full information in their files on these 
new Allen-Bradley time delay push buttons and limit 
switches. It is yours for the asking. Write today. 


QUALITY 
MOTOR 
CONTROL 





ALLEN-BRADLEY BULLETIN 1492 
SNAP-ON TERMINAL BLOCKS 


Save space 


You can have up to 29 blocks per foot 


Snap type lock 
permits quick 


assembly. SS ’ 
r 


STYLE CA 
for wire sizes 
14 to 8. 
Press-to-lock end 
clamp—results in 
neat, flush end 
mounting. 


/ Barrel type 
Stab type 
Screw type 
terminals available 
on blocks for 
wire sizes 14 to 8. 


Mounting hole 
at each terminal 
block—no end 
anchors needed. 


Scored mounting strip 
can easily be broken off 
—without tools—at any 
desired length. 


ALLEN - BRADLEY 


STYLE CA 
FUSE CLIPS 


Easy-to-read marking 
strip accepts writing 
or engraving. 


STYLE CB 


for wire sizes 


Fuse blocks for pilot 
a circuits. For fuse ratings 
- up to 15 amp, 125 v. 


Barrel type terminals on 
blocks for wire sizes 12 to 4. 


All terminal blocks—in any size 
—fit on the same mounting strip. 


Here’s a completely new idea in terminal blocks—a compact design that 
allows more blocks per foot. On-the-job assembly is simple—just press 
the nylon blocks onto the metal mounting strip and they automatically 
lock themselves securely in place. Another exclusive feature—individual 
units can be easily removed from anywhere in the strip . . . and replaced 

. without sliding all blocks off the end of the mounting strip. Plug-in 
end barriers are available for each block size. With mounting holes 
provided in the strip at each terminal block, a long assembly can be so 
securely fastened that there will be no “give” to the entire line. 

Mounting strips for these new terminal blocks are furnished in six- 
foot lengths, which can be broken to any desired size. Each six-foot 
strip mounts 175, Style CA blocks, and is furnished in this length 
completely assembled. All components used in the assembly of these 
terminal blocks are available as individual units, sold in standard 
package quantities. Please write today for more complete information on 
these new “spacesaving” Bulletin 1492 terminal blocks. 


QUALITY 
MOTOR 
CONTROL 





BENDIX SYSTEMS 
EXPERIENCE 
AT WORK 


Bendix SYSTEM-ENGINEERED Numerical Controls 
log 450,000 hours —with less than 5% downtime 


The impressive number of hours logged by machines 
operated by Bendix® numerical control systems is just 
one index of leadership in the new era of metalworking. 
Even more significant is the downtime record. Reports 
from 30 users show that downtime ranged from 1% to 
10%, with an average of slightly less than 5%. Persua- 
sive figures on the practicability of Bendix numerical 
control systems. 


Bendix training and service contribute markedly to 
maximum machine utilization. Immediately prior to 
delivery of the machine tool, Bendix trains user person- 
nel who will supervise, operate, and maintain the 
equipment. When the machine tool is installed, Bendix 
field men aid in the initial set-up. To assure quality 
service, Bendix maintains a competent field organiza- 


tion in branch offices throughout the country. 

Bendix works closely with machine tool builders. And 
our numerical controls are system engineered to specific 
applications. Case histories prove that Bendix controlled 
systems cut production costs, reduce lead time, increase 
machine tool efficiency, and make parts of consistently 
high accuracy. 

When you consider numerical controls—feasibility, 
installation, operation—call on Bendix. Investigate our 
complete line of control systems, both contouring and 
positioning. Let us explain our proved design techniques, 
including modular construction, transistorized plug-in 
circuitry, linear and rotary feedback devices, and high 

rformance servo devices. Find out how Bendix can 

elp you make new profits in metalworking. Write today. 


BENDIX PROVIDES SYSTEMS EXPERIENCE 


JUSTIFICATION STUDIES ® 


SYSTEM ENGINEERING ® 


TRAINING AND SERVICE 


Industrial Controls Section 


21820 Wyoming Ave., Detroit 37, Michigan 
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|LAPOINTE| is x. 


representative for 


in the United States 


also exclusively representing: 
CHURCHILL Grinding Machines 
PARKINSON Milling Machines, Gear Planers 
BUTLER Planers, Shapers, Siotters 

WARD Turret Lathes 

LANG Engine Lathes 

HAYES Profile Milling Machines 

KEARNS Boring and Facing Machines 
KITCHEN-WALKER, Ltd. Radial Drills 
CLIFTON & BAIRD Meta! Sawing Machines 


GEAR GRINDING COMPANY Gear Grinding 
Machines and Measuring Equipment 


LAPOINTE MACHINE COMPANY 


Hudson + Massachusetts 


Offices in Principal Cities 
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. 7 


Single and 
Double Upright 
PLANERS and 
PLANO-MILLING 
MACHINES 


BERTHIEZ 








Societe Aneuaa ies Anciens Et 
Charles BERTHIEZ Givors (Rhone 
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. for positive results... 
let Accurate Bushing Co. 
supply your needs! 


eo © 


' WH 


The Accurate Drill Jig Bushing Line Is A Complete Line 


With these other ABC products, Accurate can serve as Head and Headless Press Fit Bushings 
your one source for buying many important tooling items. Fixed and Slip Renewable Bushings 


Head and Headless Type Liners 
Knurl-Lock Bushings and Liners 
Press Grip Bushings and the 
New, ABC Thin Wall Bushings 
... are immediately available from stock 


ABC Jig and Lift Swing in all standard sizes. Special bushings 
Fixture Components Drilling Fixtures Cast- 4 ie can be supplied quickly. 
For information on ABC Drill Jig Bushings and ABC Thin Wall Bushings, write for Catalogs B-60 and TWB-61. 


ACCURATE BUSHING COMPANY 


440 North Avenue, Garwood, N. J. 


316 and FIXTURE COMPONENTS ¢ LIFT SWING DRILLING FIXTURES ¢ MACHINED CAST-IRON SECTIONS ¢« DRILL JIG BUSHINGS 
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2 H.P. MILL 


YOU BE THE JUDGE 


Some of our customers are hardboiled characters who cut their teeth on blue chips 
and were weaned on cutting oil. No kidding, they are really down to earth. Yet they 
have told us that the Famco mill is the finest mill they have ever used. 

Naturally, they have an easy time convincing us. We build them. But how can 
you be convinced? 

We would like your opinion! Write for the brochure on these machines or 
ask for the address of your nearest dealer. We'll be happy to oblige. In that way, you 3 H.P. MILL 
can judge Famco's milling machine superiority for yourself. 


MACHINE COMPANY xenosna }, wisconsin 


TRACER MILL 


Manufacturers of: 
Milling Machines, Presses - Air, Arbor, Power, Foot - Squaring Shears, Band Saws. 

















Pratt & Whitney Aircraft 
INCREASES JIG BORER PRODUCTIVITY 20% 


with Norden’s tape-programmed Modumatic Positioning System 
OE ee 


DECREASED COST, INCREASED EFFICIENCY are the 
findings of Pratt & Whitney Aircraft since applying 
Norden’s Series 400 Positioning System to job lot pro- 
duction of complex, multi-drilled aircraft jet engine parts. 

The point-to-point positioning of the work table on 
the Atlantic Series 6000 Jig Borer is automatically 
controlled from punched tape. The jig boring operation 
flows smoothly and accurately, as the positioning 
system simplifies the operator’s most exacting tasks. 
Where required, an additional Norden module can 


be integrated to provide auto- 


matic cycling of the tool itself. 


PROVED ADVANTAGES: 
e Fast positioning increases machine productivity 20%. 
e More accurate positioning increases product preci- 
sion . . . minimizes waste. 
e Costs are reduced by eliminating necessity of fixtures 
. and lessened wear on drill jig bushings. 
e Greater operator efficiency; less operator fatigue. 


FOR COMPLETE DETAILS on the Series 400, or on other 
Norden Modumatic control systems, contact your 
nearest Norden representative—400 Main Street, East 
Hartford, Connecticut, JAckson 8-4811; 11 West Monu- 
ment Ave., Dayton 2, Ohio, BAldwin 8-4481; 206 West 
State Street, Rockford, Illinois, WOodland 5-1891, 
or write to us at 


division of UNITED AIRCRAFT CORPORATION 


3501 
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DATA SYSTEMS DEPARTMENT 


HARGOR BOULEVARD, COSTA MESA, CALIFORNIA 
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15 ways to profit-— 
at your fingertips 





Put this pendant station in the hands of your operator, 
and he will obsolesce any table type boring mill your 
competitors may have. At his command will be a system 
of features calculated to increase-your boring, milling, 
and drilling profits: 


. Operator can see the cutter while controlling machine. 

. Pre-selective speeds & feeds; power automatic shift. 

. Built-in reversible motor (no long shafts or bevel gears 
to spindle drive ). 

. Spindle hardened to full 5/32” depth; hardened taper. 

. Spindle speeds up to 1500 rpm, 

. Automatic depth control for full travel of spindle. 

. Screw feed to spindle. 

. Milling feed calculations by chip load per tooth. 

. Up to 25 hp motors available. 

. Anti-friction bearings throughout. 

. Hardened bed & saddle ways; non-metallic head ways. 

. Pressure or splash lubrication to all running parts. 























. Long narrow guides, screw feeds within guides. 
. Wide selection of column, table and bed sizes. 


. Wide selection of accessories, such as automatic posi- 
tioning, tracer controls, tape controls, extended saddles 
with supports, power tool lock. 





Our quotation will convince you that this is an excep- 
tionally good machine tool buy. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman St., Cincinnati 23, Ohio. 


, “ee, Sail a ye 
Write for free catalog | ee 
mae eae 
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A “live” demonstration from Brown & Sharpe... 


*Let me show you how Brown 
puts a stop to .025' errors - 


..- Mr. Thomas C. Roberts, Manufacturing Manager, 


: “They can’t suddenly hide under the line. They make it clear where you’re 
“Look, the barrel graduations are end of the thimble, the way right-angle going and where you’ve been. Even 
SLANTED on this new B&S No. 1011 &taduations on other mikes do— can’t when you're tired or working in bad 
1 u trick you into reading the wrong .025” light, you read the slant-line right. 
Micromcter.” (0-1” by .0001. 
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& Sharpe’s new ‘s/ant-line’ mike 
boosts accuracy in your shop!” 


Brown & Sharpe, Industrial Products Division 





“| don’t need to tell you how much trouble 
the old ‘25-thousandth error’ has caused 
over the years. But the slanted gradua- 
tions on our new Brown & Sharpe mikes 
put an end to it, once and for all! 


“You get the corrosion resistance of a stainless 
steel spindle in all Brown & Sharpe microm- 
eters with carbide faces. Faces lapped to 
-000030”. Micrometer accuracy is guaran- 
teed with .0001”, 


“Do you like a solid-type thimble, or a ‘friction’ 
type? A twist of a knob converts the 
entire thimble to the type of action you 
prefer Operation is identical, using the 
same sleeve, in either case. 


“Notice this Craftsman’s Personal Mark. Every 
B&S micrometer is ‘signed’ twice — once 
by Brown & Sharpe — once by the man 
who assembled it to give you an extra 
guarantee of highest quality. 


“It's a real one-hander! You can work the 
lever clamp, thimble and friction sleeve 
with one hand, even when the mike’s 
turned out. And, notice the personal ini- 
tials. — furnished at no extra charge. 


“Slant-line graduations are now available on 
several other models of B&S mikes, in 
addition to No. 1011. Check with your 
local industrial distributor.” Brown & 
Sharpe Mfg. Co., Providence 1, R. I. 


Brown 2 Sharpes PRECISION CENTER 
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BAY Tol 
. “ge 


set a new standard 


Bay State has just completed a concentrated research easier operation ...and virtually complete elimination 


and engineering program designed to make Bay State 


of defective materials and workmanship. These wheels 


mounted wheels the finest available anywhere. Results are are as nearly perfect as the most advanced abrasive 
paying off for users in more uniform grinding action... technology can make them 


POSITIVE WHEEL-TO-MANDREL BOND Deeply 
knurled mandrel ends and specially formu- 
lated bonding material weld wheel and 
mandrel into a single, rock-solid unit. Con- 
stant, rigid quality control tests are made 
to check this Bay State feature. 


# 
. 


SUPER-ACCURATE CONCENTRICITY Every 
wheel is molded oversize and then ground 
to shape on its own mandrel so that it auto- 
matically becomes perfectly symmetrical 
and is perfectly concentric with the cen- 
ter of the mandrel itself. Result: Every 
wheel runs true from start to finish ... no 
breaking in required ... no hard spots, no 
soft spots, the whole wheel does a 100% 
job of grinding right down to the mandrel. 


BAY STATE 
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of excellence for the industry 


MAXIMUM MANDREL UNIFORMITY Mandrel 


diameters are uniform to very close toler- 
ances. No fumbling when operator changes 
wheels because new wheels can be locked 


Bay State Abrasive Products Co. 
Westboro, Mass. 
Please send me the new Bay State 


into place with a minimum change in the 


collet or chuck setting. Mounted Wheel catalog with full techni- 


cal information on the best mounted 
wheels available to industry. 


COMPLETE INVENTORY IMMEDIATELY AVAILABLE Hundreds of 
different combinations of shape, grit, size, porosity, bond and 
mandrel size are in stock, ready to be shipped to users im- .. . 
mediately. Bay State’s 30-page catalog makes it simple to ; See )=— Name_ ia 
choose the specs you need for any job. oa Add 

For special mounted wheels, call your Bay State, direct or — 
distributor, representatives. They are abrasive specialists. 


Company 


wa : 5; City State . 
Better grinding at lower cost . . . that is their business. ER IE: ? SR CET SST 


ABRASIVES 


Bay State Abrasive Products Co., Westboro, Massachusetts. 

In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 

Branch Offices: Chicago, Cleveland, Detroit, Los Angeles, Pittsburgh. Distributors: All principal cities. 
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vapor degreasing 
in Columbia-Southern Trichlor 


helps SWANK INK. 


set the quality pace, 
save on finishing costs 


ag & ep 


Natural topaz cuff link Monogrammed tie clip and cuff link Hand carved jade cuff link 


Gleam of quality and appeal of unusual design charac- 
terize this selection of men’s accessories from the 
Swank collection. Recent additions to the line include 
a full selection of small gift items and watches for men 
and women, 
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Attleboro, Massachusetts—Craftsmanship is a tradi- 
tion in this New England jewelry center where Swank, 
Inc. produces its world-famous line of personal jewelry 
for men. Top quality in every price range demands care 
in manufacturing methods backed up with smart cost- 
control to keep them competitive. That’s why vapor 
degreasing with such solvents as Columbia-Southern 
TRICHLOR was a natural to help Swank management 
meet the dual needs of effective cleaning at low cost. 

Thousands of tiny parts made of all the decorative 
metals from brass and bronze to gold, silver, rhodium 
and others are buffed to a quality glow before final proc- 
essing or protective plating. Since finish bespeaks 
quality in jewelry, no blemish-causing bits of soil 
could remain after the final cleaning step. The variety 
of metals to be processed, the tenacious buffing com- 
pounds to be removed without affecting the surface and 
the need for economy, gave the production department 
a real challenge. 

Vapor degreasing was Swank’s answer to the chal- 
lenge. Taking advantage of modern equipment and the 
dependable quality of supplies like Columbia-Southern 
Trichlor with its heavy duty neutral stabilizing system, 
they were able to set up an efficient rate of continuous 
production without expensive shut down. Swank buys 
its Trichlor through Kraus Distributing Company of 
Providence, who also supplies other finishing materials. 

A typical example of problem-solving teamwork be- 
tween distributor and technical service from PPG’s 
Chemical Division occurred recently which points up 
the value of well-informed suppliers. Swank was experi- 
encing a mysterious build-up on the filters and distilla- 
tion equipment which prevented proper operation of 
their large degreasing machine. A hurry-up call for help 


Bill Lovenbury of Swank and Martin Kraus of Kraus 
Distributing Company, Trichior distributors, inspect a 
rack of belt buckles which are clean, dry and ready for 
final plating. Swank designed many of its own work- 
handling racks and baskets to insure complete expo- 
sure to solvent. 


brought the distributor and the PPG representative. 
Sticking with the job until solved, they came up with 
the reason—an extra heavy load of insoluble spinning 
compound on parts being cleaned—and the solution, 
which involved adjusting the through-put rate and the 
method of work handling. Result: a return to produc- 
tion in a short time, with resultant savings. 

Swank has found that Columbia-Southern Trichlor 
meets every test of quality and performance as a low- 
cost cleaning solvent in vapor degreasing. Trichlor is 
tailor-made for today’s high production rates. It is pro- 
duced under “‘Triple-check’”’ quality control during 
manufacture for purity, uniformity and stability. This 
super-stabilized system helps protect your equipment 
from acid build-up. Finally, it issold nationwide, through 
experienced distributors and backed up by qualified 
PPG Chemical Division technical service engineers. 
No wonder leaders like Swank of Attleboro look to 
Columbia-Southern Trichlor to keep them on target in 
efficiency and low cost. 

For more details on vapor degreasing—the modern 
answer to metal cleaning—call your Trichlor distribu- 
tor or our district office nearest you. 


columbia] southern 
G chemicals 


CHEMICAL DIVISION 
PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER PITTSBURGH 22, PENNSYLVANIA 
DISTRICT OFFICES: Boston - Charlotte - Chicago - Cincinnati - Cleveland 
Dallas - Houston - Minneapolis - New Orleans - New York - Philadelphia 
Pittsburgh - San Francisco - St. Louis - IN CANADA: Standard Chemical Limited 


Clear Trichlor flows past the sight glass after distilla- 
tion, ready for more cleaning mileage. Swank has im- 
proved costs with many ingenious modifications of 
equipment, and increased awareness of solvent use 
by metering the solvent supplied to every department. 
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Mechanized vapor degreasing machine charged with 
Trichior meets Swank’s need for high production and 
economy. Combination of liquid spray and vapor rinse 
gives superior results in short time. Return conveyor 
system simplifies handling (one man loads and un- 
loads) and reduces solvent loss. 
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New IBM Inventory Management Simulator 


@* 


2% Re 


Management pre-tests inventory 


How often have you wanted to peer into the future... 
see the probable results of your inventory policy? 
Now you can. An IBM data processing technique— 
Inventory Management Simulation—establishes 
the computer as an invaluable management tool 
for problem solving and decision making. 

This technique lets you test and evaluate alter- 
nate plans electronically without disrupting pres- 
ent operations. In effect, it lets you turn hindsight 
into foresight. 


Simulation is performed by creating within the 
computer a mathematical model of an inventory 
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control system. Then the model is subjected to 
various demand situations. In every case, the com- 
puter reports what would have happened had this 
particular system been used to handle each situa- 
tion. Of course, both the model and the demand 
factors can be endlessly varied. 


Here’s the important thing: Through simulation, the 
trial-and-error method of determining a course of 
action is performed within the computer—not 
during the course of your firm’s business. This 
gives you a fast way to test plans under a wide 
range of conditions before actually putting them 
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LOOKING AHEAD. Management has run a computer simulation of a proposed inventory plan. Company executives (above) now 
examine charted results showing how the plan might work, what problems might arise, where improvement might be sought. 
Print-out sheet (below) from an IBM computer contains facts needed to judge long-range results of a given inventory con- 
trol plan. Inventory Management Simulation takes much of the guesswork out of planning. 


decisions with electronic speed 


to use. Unprofitable or inadequate courses of ac- 
tion show up in advance. You avoid them. And you 
select with confidence the system best suited to 
your firm’s objectives. 
Getting started. If you are an IBM customer, you 
can take advantage of the Inventory Management 
Simulation Program at once. IBM helps you collect 
the facts you need...and helps you set up a com- 
puter program to analyze them. 

Ask your IBM representative to show you how 
this new technique can uncover your most effective 


inventory policy. 
I Rk M. 


DATA PROCESSING 
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EGS 


model 94 LATHE 


Built with 1,” collet capacity and 9” swing, 
this electric clutch hand turret lathe releases 
large machines from bar work and from 
second-operation work that can be per- 
formed more economically on this size lathe. 
Perfectly suited, for example, to the type 
of exacting work that is required on a poten- 
tiometer case. Distance from spindle to tur- 
ret face (max.) 17”; spindle speeds 140 to 
3500, infinitely variable. 





Can your lathe 
do this? 


e Turn round to 25 millionths 
e Turntoa \~ finish 


e Hold concentricity .0002” on 5 or 
6 diameters 


Perform 7 distinct operations at 
one chucking 


Send today 
for descriptive bulletin 


THE WADE TOOL CO. 


53 River Street 
WALTHAM 54, MASS. 
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LETTER 


from the 


PUBLISHER 


For Three Dollars 


That’s what you pay for a one year subscription to 
AMERICAN MACHINIST/METALWORKING MANUFACTURING. 
You may or may not realize it but this is the only metal- 
working publication you have to pay to read unless you 
count your association dues as paying for a publication. 
You can receive any one of a dozen or more other met- 
alworking publications at no charge, even though you 
may now be paying for them. 


The difference... 


What is the reason for this? Why do we get money 
for our product while others do not? There must be 
a difference. What is it? Basically this: When we take 
your money for a subscription to our publication, we 
immediately have a contract with you. That contract 
is to deliver to you the latest, most complete and author- 
itative information on new developments in metalwork- 
ing and do it when it happens so you can apply it in your 
shop; take full advantage of it now, while it is new. 


A guarantee... 


To keep you informed is our whole reason for being in 
business. The contract we have with you requires us to 
do this. And if we don’t give you your money’s worth, 
you have the right to cancel your subscription. If you'll 
look at the indicia on page 4 of this issue, you'll find an 
unconditional guarantee that spells this out. We take our 
contract with you seriously. We think you'll agree that 
AMERICAN MACHINIST/METALWORKING MANUFACTURING 
is well worth the subscription price and more. And you 
may be interested to know that there are 45,000 other 
discerning individuals like you who feel the same way. 


eae C2 
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WHAT MAKES 
A SUNDSTRAND 
RIGIDMIL RIGID? 


Thick-walled, cast 
iron beds with full 
partition ribbing. 


Large box-type 
ways integral with 
the bed and widely 
spaced for full 
table support. 


Extra-thick cast iron 
tables with rigid 
drive screw 
It’s easy to put horsepower into a milling ma- ta 
chine, but can you deliver this horsepower to the 
tool without chatter, vibration, or accuracy- or WAR Besenniatee 
destroying deflection? The answer is “‘yes”’, with ~\) SS drive to table — 

a Sundstrand Rigidmil. AYO Crees apeaiaien 
Sundstrand has a reputation for building ex- 4 Se Se double nuts to 
tremely rigid precision machines —— a reputation al ee 
that is fulfilled to the maximum in its complete — against table gibs. 

line of Rigidmils. 

You can use the full horsepower that’s built 
into the machine without any sacrifice in smooth- 
ness and accuracy of operation. You can take Overarms of strong 
heavier cuts, run at higher speeds, and use ' wala teen 
larger diameter cutters. The result is greater 
production . . . plus longer tool life . . . plus 
greater accuracy .. . plus better finishes than 
would be possible with less rigid machines. 

When you buy a Sundstrand Rigidmil, you ets 
get more machine — with the weight where it iron column with 
counts to set completely new standards of milling a eauneiamated 
performance in your plant. integral vertical ways. 

Ask for a Sundstrand “‘Engineered Production”’ 
analysis which evaluates your requirements 
from the standpoint of production, range and 
size of parts, types of milling operations, and the Heavy cast iron 
economics of the machine and the machining. "lair eae 
Based on this study, Sundstrand engineers will gear shafts — adjusta- 
recommend the machine that’s best for the job reas ae te 

and best means most economical in the long vertical ways — extra 

heavy spindle with 


run. Ask for complete information. large-diameter 
bull gear. 


Seer 


Ban: cee ea 


You'll see why 
Sundstrand Rigidmils do 


ae more work more accu- 
SUNDSTRAND SUNDSTRAND MACHI rately day after day when 
you study their design / 
, ap Division of SUNDSTRAND CORPORATION ~_- yy seal 
BELVIDERE, ILLINOIS your copy Vetey 
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This, for instance! But wherever 
you find precision finishing and 
sizing of holes in metal parts, 
you'll find L&I reamers on the 
job—or soon to be. 


NEW! The HLB ECONOMY STUB 
REAMER—the first economy stub 
reamer for automatic screw ma- 
chines. New flute design assures 
cleaner holes and longer tool life. 
The HLB short flute length elimi- 
nates chatter and beli mouth 
holes. Now available in 89 
STANDARD FINISHED SIZES 
from Ag" to 1”—right from stock 
at your L&I Distributors. 


Write today for NEW STUB 
REAMER BROCHURE. 








LETTERS 





ek Wnt IEE jew. sndt even ie 


Questions About CIP 


Dear Sirs: 

We were very much impressed by 
your Special Report No. 504, “CIP 
—management’s new cost-cutting 
tool” (AM/MM—Apr 3 ’61, p103). 
This program is quite similar to 
one we are in the midst of de- 
veloping. Many of the points in- 
cluded in the report should help 
us to get our program off to a 
good start. 

However, we have several ques- 
tions concerning the. CIP quotas. 
As stated in your article, these 
quotas are set up by the indus- 
trial Engineering Dept, and at 
Arma for the past few years, they 
have amounted to 3% of the actual 
operating costs for the previous 
year. 

In these operating costs, is 
Arma considering, in the case of 
an engineering department, the 
salaries, materials, and miscel- 
laneous items such as telephone, 
rent, depreciation, etc—not just 
labor and material? 

We also question why operating 
expenses are the yardstick for 
establishing goals. 

And we are curious about the 
derivation of the actual savings 
curve. If an idea originates in 
the engineering department and 


SHOPMATES 


brings about a saving in the pro- 
duction department, who gets the 
credit, the engineering depart- 
ment or the production depart- 

ment? 
W H Canter, Jr, mgr of mfg 
Industrial Nucleonics Corp 
Columbus, Ohio 


Here is Arma’s answer to Reader 
Canter’s queries: 


The operating cost for each de- 
partment, with the exception of 
the Purchasing Department, in- 
cludes all salary and expense 
items. It does not include product 
material as it is not departmen- 
talized. The Purchasing Depart- 
ment quota is based on a percent 
of operating cost plus product 
material expenses. 

Operating expenses are used as 
a yardstick in establishing indi- 
vidual departmental quotas be- 
cause they represent the expend- 
itures that are controllable by 
the department manager. Al- 
though the division quota aver- 
ages approximately 3% of op- 
erating costs, the individua! 
percentage of any department 
may be higher or lower, depend- 
ing on type of operation and 
circumstances involved. 

The purpose in establishing a 


N. Jarvis 
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LAVALLEE « IDE, INC. 


“THE REAMER SPECIALISTS” 
CHICOPEE, MASSACHUSETTS 
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On ! i see j 
When you require high production of irregularly shaped e ocating one clamping 


parts which difficult to handle and locate — f i i 
parts Ineo of soft meta which mig be damaged oy «= +“ RY handling for high 


consecutive locating operations — Sundstrand pallet-type production of parts like these 


transfer machines can be your answer. 


Parts and their holding fixtures are mounted on pallets 
which carry them from station to station throughout the 
machine. They need to be handled, located, and clamped 
only once for a run through the line. All types of machining 
operations can be performed. Standard stations and heads 3 
are available for drilling, boring, reaming, tapping, mill- ; Torque tube 
ing, and related operations. is housing 


The design of the machines provides great flexibility, 
high accuracies, and minimum nonproductive time. Pallets 
are located by a unique locating system, completely out 
of the way of coolant and chips. Workholding fixtures 
can be designed for quick, easy repositioning to permit 
machining of different surfaces of the parts simply by 
running them through the line again. Even limited runs 
of 500 to 1000 of each of a family of parts can be made 
economically practical by machines having quickly inter- 
changeable heads. 


As a result of such design innovations, many jobs once ; 

considered impractical for transfer-type machining today 

are being profitably handled on Sundstrand pallet machines. & ae 
Sundstrand offers you nearly a quarter of a century of 

experience in developing cost-reducing answers to high- 

production machining. Take advantage of it — ask for a 


Sundstrand “Engineered Production” analysis of your 
operations. There is no obligation. 


Clutch 


Hydraulic 
motor 
housings 


Transmission 
rear bearing 
retainers 


Pallet-type transfer 
machine for torque 
tube assembly 
shown above. 


Send for Bulletin No. 
a. 128 describing in- 
genious solutions to 


wy high-volume produc- 
tion with Sundstrand 


SUNDSTRAND pallet-type, work 
Oe, DIVISION OF SUNDSTRAND CORPORATION transfer, and index 


ee | or dial-type ma- 


> LS BELVIDERE, ILLINOIS chines. Write today. 
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VAN KEUREN 


Wheel Diameter 6” 


THE LIGHT WAVE MICROMETER 


A precise measuring instrument + Direct reading on wheel to 
.0001” « Direct reading on vernier to .000010” * Capacity: 0-2” 


new 
new 


improved 


THE WHEEL — Graduations in thousandths and ten- 
thousandths in fine clear markings are easily read on 
the periphery of the wheel. 


THE VERNIER—A simple standard principle, visual 
type, accurately made, with no moving parts — trans- 
parent — no glare — with large clear numerals. 


THE LIGHT WAVE INDICATOR — insures exact control 
of measuring pressure. New, easy to read reference 
marks. Sharp distinct bands on coated optical fiat. 
Makes it possible to detect variations in measurements 
as fine as two millionths. Operators can repeat another 
operator’s readings to less than ten millionths with 
ease. Measuring pressure is adjustable from a few 
ounces to 2% pounds. 


THE “O” SETTING — Simple — fast — no tools. With the 
spindle in contact with the anvil, set the vernier index 
to “O” with the adjusting arm. 


ANVIL and SPINDLE TIP — Carbide, precision lapped 
for accuracy and long wear. 


$495.00 (F.0.B. Watertown, Mass.) 
Send for Brochure 





Cost Improvement Quota is to 
measure the effectiveness of our 
program rather than to project a 
budget for the ensuing year. These 
quotas are intended to represent 
the annual rate by which manage- 
ment expects actual departmental 
costs to be reduced as a result of 
cost improvement proposals. 
Regardless of origination, all 
savings are credited to the quota 
of the department where the sav- 
ings actually take place. The orig- 
inator of the idea receives recog- 
nition by a letter of acceptance 
and his name is included in the 
monthly report under accepted 
CIP’s. In our experience this 
method has worked out very satis- 
factorily. 
F J Morgan 
Industrial Engineering Dept 
Arma Division 
Garden City, NY 


Good Starting Place 


Dear Sirs: 

I read your articles about Richard 
F Moore, “President in shirt- 
sleeves” (AM/MM—May 1 ‘61, 
p107). 

There is one interesting side- 
light concerning Dick Moore’s set- 
ting up shop “on the second floor 
of a small building in Bridgeport.” 

The chap who had the first floor 
of this “small building in Bridge- 
port” was Rudolph Bannow, who 
at that time was a pattern maker, 
and who, as you know, is the 
former president of the National 
Association of Manufacturers and 
president of Bridgeport Machine, 
Inc. 

I would say that is one “helluva” 
small building. I wish I had the 
basement floor. 

William Halpern 
Wm Halpern & Co, Inc 
Mount Vernon, NY 


n=WAN KEUREN... 


173 Waltham Street, Watertown 72, Mass. 
PRECISION MEASURING TOOLS 
... rated the world’s most accurate 


Plug Gages © Measuring Wires © Optical Flats and Light Wave Equipment © Gage Blocks 
Precision Lapping Service and Parts 


! really need one, but | come up for retire- 
ment In three years, and they'll probably give 
me a dinner, and—" 
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CALENDAR 


National Association of Metal 
Finishers—Annual Convention, 
June 16-19, Statler Hilton Ho- 
tel, Boston, Mass. 


American Society for Testing 
Materials — Annual Meeting, L U oA ¥ = t5 Kp is V 
June 25-30, Chalfonte-Haddon 
Hall, Atlantic City, NJ. 


Joint Automatic-Control Confer- LUBRICATION GROOVES MAKE CHIPLESS 
ence, June 28-30, University of 
Colorado, Boulder, Colo. FORMING OF INTERNAL THREADS 
Society of Automotive Engineers AS EASY AS CONVENTIONAL TAPPING! 
—Farm, Construction, and In- . 
dustrial Machinery Meeting, 
Sept 11-15, Milwaukee Audi- 
torium, Milwaukee, Wis. 





Instrument Society of America— 
Annual Meeting and Automa- 
tion Exhibit, Sept 11-15, Me- 
morial Sports Arena, Los An- 
geles, Calif. 


Pressed Metal Institute—Annual 
Meeting, Sept 24-28, Grand ‘ 
Hotel, Point Clear, Ala. Eg Prey 

American Welding Society—Na- NOW, for the first time, cold forming taps 
tional Fall Meeting, Sept 25- a that give full time lubrication to the forming 
28, Adolphus Hotel, Dallas. mM contact area during the full tapping cycle. 








American Die Casting Institute— 
Annual Meeting, Sept 27-28, a 
Edgewater Beach Hotel, Chi- * : Fe 
a | LUBE-GRUV® gives you a far superior finish 

Amesteen Beeducticn & Iaventery on the formed threads than is possible with 
Control Society — National conventional cold forming taps. 


Technical Conference & Ex- 
hibit, Sept 28-29, Pick-Congress 
Hotel, Chicago. Ill. 











American Machine Too! Distribu- <a > USE CONVENTIONAL TAPPING EQUIP- 
tors "On ak te Meet- = i MENT. The combination of positive lubrica- 
ting, Oct. #6, Penn eraton, tion and narrow contact surface makes the 
Hotel, Pittsburgh, Pa. - ‘ a 

forming of internal threads much easier than 


Society of Automotive Engineers with ordinary cold forming taps. Jar-Flo with 
—National Aeronautic Meeting | LUBE-GRUV has less drag, requires less driv- 
and Display, Oct. 9-13, The Am- ing torque. 
bassador, Los Angeles, Calif. : 


American Standards Association / LUBE-GRUV® Jar-Flo TAPS FOR CHIPLESS 
- National Conference on FORMING INTERNAL THREADS IN DUCTILE 
Standards, Oct. 10-12, Rice MATERIALS—-STRONGER THREADS—-NO CHIPS— 
Hotel, Houston, Texas. . AVAILABLE IN PLUG OR BOTTOMING TYPES 


i et oa JARVIS CORPORATION, 104 Washington Park 
aa sams Assoc cation— “Annual \ SEND FOR North Attleboro, Mass. 
Convention, Oct. 16-18, Belmont COMPLETE ___Have Rep. call ___Rush LUBE-GRUV Brochure 


Plaza Hotel, New York, NY. DETAILS 
4 Name Title 





American Institute of Mining, Company 


Metallurgical, & Petroleum En- fais cleat 
. Street 








gineers — Metallurgical Society 
Fall Meeting, Oct 23-26, Pick- ea, Otek 
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--«» make awkward, hard-to- 
handle jobs easy -: - 


Difficult straightening, pressing, clamping, 
forming, and testing operations are made 
simple with this versatile Dake hydraulic 
press. The entire pressing frame can be rolled 
out of the way to permit the placing of large, 
heavy, or bulky work on the pressing table. 
And the powerful, self-contained workhead 
is movable in every direction—left, right, up, 


down—to permit positioning over the point 
where pressing force is required. 

Standard model, single acting, movable frame 
presses are available for air or electric opera- 
tion in capacities from 25 tons to 150 tons 
—other models and designs in capacities 
from 200 tons to 300 tons. For detailed 
information, send for Catalog 424. 


DAKE CORPORATION 


636 Robbins Road ¢ Grand Haven, Michigan 
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Quality... the best economy of all 


Another product of Sunoco research... 
a fire-resistant hydraulic fluid 


The flame test, above, dramatizes the 
effectiveness of Sun’s new fire-resistant 
hydraulic fluid. The wick in the conven- 
tional fluid burns readily; the wick in 
Sun’s new fluid just can’t be lighted. 

SUNSAFE, a water-in-oil emulsion, 
eliminates fire hazards . . . provides in- 
creased safety to personnel and equip- 
ment. At the same time, operators get 
the essential performance characteris- 
tics of a top-grade hydraulic oil—low 
rates of wear, long service life, and 


protection against rust and corrosion. 
This combination of quality in engi- 
neering know-how, and quality in prod- 
uct, proves once again that quality in 
any sense is the best economy of all. 
For 73 years Sunoco has meant qual- 
ity right down the line. Today, this 
quality is found in more than 400 
Sunoco industrial products. SUN OIL 
CompPANny, Phila. 3, Pa., Dept. I-14. 
In Canada: Sun Oil Company : 
Limited, Toronto and Montreal. + 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 





FALO “20 


DRILLING 
MACHINE 


Entirely new from the ground up... 
designed and built to give you the same 
consistent accuracy and extended service 
for which the complete ‘Buffalo’ drilling 


machine line is so well known. 


@ Designed for operator's convenience. 
@ Front-Mounted “Start-Stop” Push Button Switch. 
@ 5-Step Pulley Drive (Or Optional Variable Speed Drive). 
@ Power Feed or Sensitive Hand Feed. 
@ Capacity: 1” in 
Mild Steel. 
@ Hinged Belt Guard 
Speeds Belt 
Changing. 
Positive Frame-to- 
Column Locking 
Device. 
Hand-Adjustable 
Spindle Return 
Spring. 


Available in floor, 
bench and pedestal 


models ...one to six 


spindles. 


For full details on the all-new 

No. 20 Drill (or any other model from 

the complete ‘Buffalo’ line), contact your 
‘Buffalo’ Machine tool dealer or write us direct. 


| 


BUFFALO FORGE COMPANY 


Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


| ‘Buffalo’ Air Handling Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps Squier Machinery 
Equipment punch, shear, bend, slit, notch x to handle most liquids and to process sugar cane, coffee 
to move, heat, cool, dehumidify and cope for production 6) * slurries under a variety and rice. Special processing 
= ; of conditions. machinery for chemicals. 


MACHINE TOOL DIVISION 


and clean air and other gases. or plant maintenance 
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@ Project calling for Federal guarantees of private loans to medium-size firms 
to stimulate investment in new plant and equipment is reported to have been 
abandoned. It was sponsored by the Commerce Department, but other govern- 
ment agencies indicated that they would not support it. 


Automation for small shops at bargain-basement cost is the claim for a hy- 
draulic tracing system offered by Detroit Broach & Machine Co, Rochester, 
Mich. System replaces the usual gear controls in all types of lathes and grinders, 
can be adapted to broaches. A special sensing valve translates the shape of the 
templet into hydraulic pressure that directs the cutting tool. An unlimited 
number of contours in sequence can be set up with one templet. Optional 
multi-cycling permits roughing and finishing to be done automatically. 


Treasury’s report on corporation practices in taking depreciation allowances 
won’t be ready “before the end of the year,” say Treasury officials. It was 
to be ready just about now. Last January the Treasury reported on what com- 
panies would like to do; the report on actual practices, say insiders, is being 
held up for tactical reasons. Treasury doesn’t want to give Congress any basis 
on which to adopt depreciation reforms instead of the proposed tax credit. 


British metalworking firms exhibiting at the British Trade Fair in Moscow 
felt that they would be able to sell most, if not all, of the machine tools they 
brought with them. Firms included BSA Tools Ltd, Churchill Machine Tool, 
Scottish Machine Tcol, Coventry Gauge and Tool, Dowding and Doll. 


I'll never exhibit in New York again.” This quote is from the president of a 
firm exhibiting at the recent Tool Show in New York’s Coliseum. Reasons: 
excessive delays in getting help and too much union featherbedding. Only way 
to get around this, said one exhibitor, is to have a local display firm set up 
and take down the exhibit with its own (rather than the Coliseum’s) crews. 


A “liquid lathe” that cuts with a high-pressure stream of liquid has drilled holes 
in and sliced such materials as low-carbon steel, stainless, and Inconel X. The 
stream pressure is adjusted to suit material—2800 psi for concrete, 4500-7500 
psi for ferrous metals, 10,000 psi for aluminum, and 90,000 psi for stainless and 
Inconel X. Pressure can be kept constant (for slicing) or adjusted to high-fre- 
quency pulsation (for drilling). Machine was developed by Abrasi-Jet Machine 
Tool (Glendale, Calif) and demonstrated by Navan Products (El Segundo, Calif). 


The Air Force will buy about 5000 new machine tools in the next ten years, 
many of them numerically controlled, if a replacement program now being 
considered is adopted, says J S Imirie, Assistant Secretary of the Air Force 
for Materiel. This was pointed out at the annual spring meeting of the National 
Machine Tool Builders Association. For more on the meeting, see p101. 


President Kennedy’s plan for retraining workers displaced by automation is 
getting a push from official unemployment figures. No improvement has been 
made in the jobless totals for six straight months. The White House proposal 
(which should have cleared the Senate Labor Subcommittee by the time you 
read this) provides federal funds for on-the-job and vocational-school training 
for periods up to one year. 


Leasing of equipment costing $10,000 to $100,000 has been neglected, says 
Langer Leasing Corp (New York, NY), a newly formed company that intends 
to specialize in just this “middle market.” One of Langer’s initial commitments 
covered the leasing of machine tools. 
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Apply your special requirements 


to basic R. D. Wood press designs 


Here's the sensible, economical way to design your own press. 
Working with numerous basic models, R. D. Wood engineers 
apply your specifications and modifications to produce the press 
precisely suited to your needs. No starting from scratch. 

No needless delays in construction. No paying for more design 
than you need. You're sure of quality too. For every Wood press 
is constructed of selected materials by master craftsmen. 

Here is your assurance of precise operation and long, 
trouble-free performance. When you need a press, 


bring your specifications to Wood. 





RR. DBD. WOOD COMPANY Te 
PUBLIC LEDGER BUILDING © PHILADELPHIA 5, PENNSYLVANIA Wy 
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WASHINGTON... 


More military and space spending... 


The administration has rejected economic pump- 
priming through public works and has accel- 
erated spending on space and military projects 
to enhance our world prestige and power. The 
White House believes the business upturn will 
be sustained and vigorous, and has high hopes 
of being able to recommend a tax cut next year. 
This would be taken not as an anti-recession 
measure, but to keep a surge of revenues into 
the Treasury from cutting off the recovery. 
These are the conclusions to be drawn from the 
President’s second State-of-the-Union message. 
The administration’s view is that inflation stem- 
ming from renewed consumer and business de- 
mand should not exert much of an upward force 
on prices because of the amount of industrial 
capacity still idle. Still, Kennedy’s advisers are 
aware that the cost-price and wage-price push 
is as much a threat now as ever. They’re keeping 
a sharp eye, therefore, on auto wage negotiations 
and on the steel industry talk about a price hike 
this fall. 


Military hardware buying plans... 


On the military side, Kennedy asked for an 
extra $100 million for Army procurement and 
plans to reshuffle an additional $100 million in 
next year’s budget to buy more non-nuclear 
arms and equipment. In all, this will bring 
Army procurement contracting to roughly $2 
billion in fiscal 1962, an increase of almost $400 
million over the current rate of new orders. 
The additional $100 million sought is earmarked 
for re-equipment of the Army’s 14 reorganized 
divisions. Reorganiation will run over the next 
2% years, is aimed to increase non-nuclear fire- 
power and tactical mobility. 

About four infantry divisions will be converted 
into “mechanized” units equipped with about 
800 armored personnel carriers each. Food Ma- 
chinery & Chemical Corp produces the most ad- 
vanced model, the 10-ton M-11i3, and presum- 
ably will be awarded additional orders. But 
another production source may also be selected. 


Stress on non-nuclear firepower... 


To increase division non-nuclear firepower, 
there’ll be increased production of 175-mm guns, 
105-mm self-propelled howitzers, 90-mm recoil- 
less rifles, 81-mm mobile-support mortars, and 
M-60 machine guns. In some cases, new produc- 
ers have yet to be selected. 

New orders for Army aircraft will also be 
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boosted. Likeliest models to be bought in in- 
creased quantities: Grumman’s AO-1 Mohawk 
light observation plane, Vertol’s HC-1B Chinook 
cargo helicopter, DeHavilland’s AC-1 Caribou 
light transport plane, and Bell’s HU-1 Iroquois 
transport helicopter. 

The second $100 million—obtained by switch- 
ing funds from other projects—will go to speed 
modernization of existing forces. The stress will 
be on what the President calls “for the conduct 
of non-nuclear war, para-military operations, 
and sub-limited or unconventional wars.” 

The funds will go for production of some of the 
new weapons and equipment also needed for the 
reorganization program, plus M-14 rifles and 
other small arms, forward-area communications 
systems, FM command radios, and other ad- 
vanced electronic gear for battlefield use. 


Over-pricing in arms buying... 

GAO complains to Congress that the military 
buys aircraft replacement spare parts from the 
original manufacturer of the end-item involved, 
though many of the parts can be bought more 
cheaply from several other sources through com- 
petition. 

The agency says contracting officers make “little 
effort to find or develop competitive sources of 
supply.” Many parts are bought from prime 
contractors, who in turn buy the items complete 
from other suppliers. The agency reports 47 
cases in which there was non-competitive pro- 
curement of aircraft replacement spare parts 
by subcontractors. 

In all, the military services were charged a total 
of $4.2 billion for items with total subcontractor 
prices of $1.9 billion. 


Do small firms like negotiation? 


A study by Univ. of Washington professors for 
Aerospace Industries Association claims the 
overwhelming majority of small defense firms 
prefer to sell to the military through negotiated 
contracting rather than advertised bidding. The 
study was disclosed by Senator Henry Jackson. 
The reasons: They consider negotiated contract- 
ing “more profitable,” believe it “affords greater 
protection to the proprietory information of the 
creative supplier,” and say it favors neither 
large nor small contractors. 

These conclusions run counter to the arguments 
of most Congressional small business proponents 
who say negotiated contracting favors large 
companies at the expense of small business. 
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96-in. NILES heavy duty boring and 
turning lathe at Homestead District Works, 
United States Steel Corporation. 


hy 


es 


NEW NILES LATHE 
TURNS AND BORES 
PIECES OF 8-FT. DIAM. 


Turn to NILES, just as United States Steel Cor- 
poration did, when you need precision machine tools 
for handling big workpieces. More than a century of 
experience, combined with modern production and 
engineering capabilities, makes NILES your leading 
source for fast, accurate turning and boring. 

The giant lathe shown here is designed to turn 85 ft. 
between centers and to bore 60 ft. deep in a 60-ft. workpiece 
in one pass of the bar. It is equipped with both revolving 
and nonrevolving boring bar tailstocks. Feed to the boring 
bore tailstock is integral with the tailstock base. 

The headstock, driven by a 200 hp variable voltage main 
drive motor, provides face plate speeds from 34 to 60 rpm. Both 
carriages afford infinitely variable feed ranges and thread cutting. 

No matter what your machining requirements, a NILES can be 
designed, produced and installed to give you the precision production 
you want. Write for a more complete description of this 96-in. lathe 
. +. OF Our proposal on a machine tool built to meet your requirements. 


You don’t baby a NILES— it’s no baby 


BAUDWVIN :- LIMA: HAMILTON 
industrial Equipment Division Philadelphia 42, Pa. 
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DETROIT... 


500,000 May sales... 

Detroiters expect three things of May: Suit- 
coat weather; final proof that the Tigers are not 
pennant material; and, most important, good car 
sales. 


This year the weather was lousy, Tiger stadium 
seats for the World Series are already being re- 
served, and car sales are approaching the level 
of the similar period in 1960. 


Daily sales rates that are a matter of record in- 
sure the estimate of many that May will be a 
500,000-car sales month. Multiplied by twelve 
this makes a 6,000,000-car year, but remember 
that a loss of about 400,000 sales during the first 
quarter must first be made up. 


Most assembly points finished-out the last full 
week of May with a five-day program. Many, 
though, gave workers a probably not-too-wel- 
come Memorial Day holiday. 


Compact cars are running about 36% of total 
sales, and Ford Motor Co paces gains in pene- 
tration of the market by make. On top of this, 
most prominent imported makes are sending out 
press releases that compare sales with the com- 
fortable totals of a year ago. Renault, for ex- 
ample, notes that May imports reached their 
highest figure in twelve months. 


What's in a speech? 

Corporation presidents, whether they be auto- 
motive or otherwise, are invited to make more 
speeches on the state of the nation’s business 
than there are hours in the business day. And 
it’s a tricky business. 

One president faced with performing such a 
chore before an impressive congregation of ex- 
ecutives confided to this column that his staff 
of one spare-time economist was known to be 
less than the resources of any one of his au- 
dience. “How can I tell them anything they 
don’t alreay know?” he complained. 


“Well,” we answered, “Why not put together 
an average of what everybody else has said, 
toss in a few facts about your own business that 
only you could know, and finish off with the 
statement that the cost-of-living index will in- 
exorably creep upward in the coming years.” 


That is just what he did and it was a politely 
applauded, completely innocuous, well-received 
speech. It made those solid, back-page head- 
lines that are reserved for business men who 
know whereof they speak. 
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From where it stems... 

Those corporations that can afford to maintain 
a staff of economists find it a mixed blessing. As 
most of the end-result speeches are made be- 
fore groups of security analysists, the deliverer, 
with his eye on the Big Board, most times modi- 
fies the truth provided him. 


Within auto companies the fodder has for all 
practical purposes become pat. Economists shun 
short-term predictions, preferring to talk about 
the “long run.” 


This, as one source (who must remain name- 
less) puts it, stems from two foreseeables known 
in the jargon as “effective product innovation” 
and “anticipation of income change.” 


Obviously, an insider within a given auto com- 
pany knows if a big product change is in the 
offing. He also can predict with certainty that 
the population, its income, and therefore new 
car-owning families will increase at a certain 
rate. Sherwood Egbert, president of Studebak- 
er-Packard recently estimated the latter incre- 
ment—in terms of cars sold—at a solid 2.8% 
per year. 


Anticipation of income change is based on sur- 
veys, private or public, of the popular concep- 
tion of business six months from now. At any 
given time, the anticipation of the immediate 
future may be down, but no serious respondent 
to such a survey has ever been. known to state 
that his long-range anticipation is not up. You 
discount short-term pessimism, add in long- 
range facts, and come up with the 2.8% annual 
average gain. 

The impact of effective product innovation most 
clearly showed in the 1955 model year when 
all-time record of 7,130,000 cars were produced 
and ultimately sold. At no time before or since 
was there more of a variety of all-new prod- 
ucts offered. In addition, 36-month credit came 
into being, as well as intensive merchandising 
campaigns. 

Now consider the 1958 model year, a relatively 
bad one sales-wise. There was little if any effec- 
tive product innovation. The public was numbed 
by a recession. And—a new and volatile factor— 
the industry was being actively criticized by the 
press for its intense pursuit of horsepower, bulk 
and chrome. The Russians launched Sputnik. 
Summation: A bad sales year. 


You can see that the ingredients that control 
Detroit are a mixture of the fixed and variable, 
speeches not withstanding —Don MacDonald 
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Simonds offers you 
3 TYPES of Metal Cutting 
Band Saws: 


SUPER High Speed Stee! . . . an 
entirely new concept in es saws. 
this super blade will give up to 
times better performance than any 
other high speed steel biade. 


Standard High Speed Steel . 

tool of hi nok quality, designed jor 
faster cutting and longer life than 
conventional metal cutting band 
saw biades. 


Hard Edge Carbon Steel. . . a top 
quali lade well known for its 


widths and tooth styles for contour Local Skill. Your local Simonds Distributor is ready and able to help you solve your cutting problems. 
or cut-off work He’s always “‘on call’’ for emergency service or engineering help. 


SIMONDS PERFECTIONEERS EVERY ORDER 


with your Local Simonds Distributor’s “Triple-S-Service”’ 


(LOCAL SKILL — LOCAL STOCKS — LOCAL SPEED) 


Back of the “controlled conditions” quality of every Simonds cutting tool is 
the ““Triple-S-Service”’ of your local Simonds Distributor. He not only stocks and 
services your account with local speed, but provides a local source of technical 
skill and know-how. 

As your local Simonds Distributor, he is thoroughly schooled in the proper 


S ee allh 
Local Stocks of your Simonds Dis- application and use of Simonds cutting tools. And can help you perfectioneer 


tributor mean less money you have . ° 
to tie up in inventory, and big sav. your toughest wood or metal cutting jobs. 


Re a ee For the best combination of quality cutting tools and on-the-spot service that 
saves you time, work and money — use the ““Triple-S-Service”’ of your local 
Simonds Distributor. 


Factory Branches in Union, N. J. 
Chicago, Shreveport, La., Los Angeles, 
San Francisco, Portiand, Ore. « Canadian 
Factory in Granby, Que. « Simonds Ss AW AN D STE iz a ‘aor 
Divisions Simonds Steel Mill, 
Lockport, N. Y.; Heller Too! Co., 
Newcomerstown, Ohio; Simonds 
Local Speed of your Simonds Dis- ; 
tributor means fast delivery. Greater p~ bag gy ~ FITCHBURG, MASSACHUSETTS 
convenience, too, wi one order ¥ ¥, 
one invoice, one check covering 
many different items. 


(CENTERS 1 ccs — toa! Speed — Local Sl 
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AIRCRAFHT 
and MISSILES... 


To the moon and back... 


No single space project, said President Kennedy, 
will be more “impressive” and more “important” 
than landing a man on the moon and returning 
him safely to earth. 

The cost of our new space goal: $531 million in 
fiscal 1962 and an estimated $7 billion to $9 bil- 
lion over the next five years. For further details 
on this and other new programs see page 79. 


Air Force Systems Command .. . 
Briefing aerospace industry representatives on 
the new Air Force Systems Command (successor 
to the Air Research and Development Com- 
mand), Lt Gen Bernard A Schriever said that 
he, as commander of AFSC, intends to set up 
a board or group to maintain constant liaison 
with the industry. 

He pointed out that one of the major problems 
in orderly conduct of business for AFSC has 
been the heavy industry traffic at headquarters 
offices on matters dealing with system develop- 
ment details. 

Such details are no longer known at headquart- 
ers, he said. Such matters should be brought 
to the system program directors. Any problems 
not solved at this level should then go to the 
division commander. Gen Schriever reports to 
the Air Force Chief of Staff. 

Air Force plant representatives will now report 
to the Systems Command through the Contract 
Management Regions. 

At the same briefing, Gen Schriever predicted 
a long future for non-profit corporations, such 
as Aerospace Corp, that act as technical advisers 
and planners for the Air Force. He pointed out 
that private companies could not perform these 
functions objectively because of the profit mo- 
tive, and that the Air Force, itself, has not yet 
been able to develop such planning capability. 


GE studies space radiation shield . . . 
General Electric is investigating the develop- 
ment of an electrical-energy shield against radi- 
ation. GE scientists believe that such a shield, 
made of lightweight materials, can be developed. 
The shield would protect space passengers from 
lethal radiation in much the same way that the 
earth’s electromagnetic belt protects us on earth. 
If such a shield can be developed, it would 
reduce the heavy weight penalties of today’s 
shielding techniques. The NASA contract also 
calls for investigation of other possible shield- 
ing methods. 


More contracts for small business. . . 
The Army Ordnance Missile Command plans to 
place contracts totalling $60 million with small 
business in fiscal 1962. This is more than double 
the current volume. 


AOMC, headquartered at Redstone Arsenal, 
made its aim known in announcing that in July 
it will send a ten-man procurement team on a 
30-day tour covering all Ordnance Corps dis- 
tricts and commands and selected commodity 
arsenals, in an effort to accelerate its 1962 buy- 
ing in general, as well as to stimulate small- 
business participation. 


The procurement group will represent two 
AOMC elements—the Army Ballistic Missile 
Agency and the Army Rocket and Guided Mis- 
sile Agency—as well as the command itself. 
AOMC, headed by Maj Gen August Schomburg, 
expects its small-business orders for the last 
half of the current fiscal year to total $15 million 
—considerably above the first-half figure. 


The small-business category was recently broad- 
ened, it was pointed out, by raising the employ- 
ment limitation for industries in depressed areas 
from 500 to 625. 


Cryogenic tests scheduled . . . 

The new liquid-hydrogen cryogenics testing 
facility now under construction at Rocketdyne 
(Canoga Park, Calif) will permit testing of 
metals, alloys, and plastics at temperatures as 
low as —423 F. The testing facility will be 
completed early this summer as part of the 
company’s research center. 


T F Dixon, vp, research and engineering, stated 
that the testing equipment will “enable us to 
do very advanced low-temperature research for 
the 200,000-lb-thrust J-2 engine to be used in 
upper stages of the NASA Saturn space rocket 
and for more advanced nuclear propulsion sys- 
tems. Each of these uses liquid hydrogen as fuel.” 
At a later date, Rocketdyne expects to run tests 
at —452 F, using liquid helium. 


Payloads for space exploration . . . 
Payloads requirements for future space explora- 
tion projects will increase sharply during the 
1960s. Today’s boosters are limited to placing 
a payload of 12,500 lb in an orbit 300-miles high. 
By 1962-67, requirement will be to place 400,000 
lb in the same orbit; in the 1970s the load will 
increase to 500,000 lb, according to the Aero- 
space Industries Association. 
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REMEMBER WHEN... 














You Couldn’t Afford Scrap? 


You still can’t! As a manufacturer, one of the pri- 
mary problems you face today is probably the re- 
duction of scrap. Many manufacturers are using 
American machine tools to lick the scrap problem. 

Take the United States Beryllium Corporation, 
for example... 

To produce 9” diameter memory drums for com- 

uters from the light but strong space-age metal, 
mwa aang requires extreme precision. Specifica- 
tions for these drums called for lathes which would 
hold flatness, roundness, squareness and size to 
“0001” or less. Because the raw material is extremely 
expensive, scrap would be disastrous. Anything less 
than the best fathe could not be considered. 

That's why the United States Beryllium Corpora- 
tion plant at Inglewood, California chose American 
Lathes. According to Mr. Frank Hevrdejs, Vice 
President of U. S. Beryllium, their Americans are 
turning perfectly round within .000050” to help 
produce these beryllium memory drums with an 
absolute minimum of scrap. 

“Impossible” jobs are routine for American 
Lathes. Thanks to their carefully engineered rugged 


oat 


design, they keep on performing their accurate jobs 
year after year in tool room, maintenance and pro- 
duction applications. 

If you have a scrap problem, contact your Ameri- 
can distributor. Learn how you can secure American 
Lathes and American Radial Drills on “Toolease,” 
our popular leasing plan. Or, write Section 164 at 


the address below. Ask for bulletins 116 and 801. 





American Lathes perform precision turning in the “hospital clean” 
shops of the United States Beryllium Corporation. 


THE AMERICAN TOOL WORKS COMPANY 


PEARL STREET AT EGGLESTON AVENUE «+ CINCINNATI 2, OHIO 
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MACHINE "TOOLS... 


License to ship to Russia... 


A prominent machine tool builder is understood 
to have received clearance from the Commerce 
Department for shipment of a number of ma- 
chines to Russia. When an export license was 
first requested it was denied. A new applica- 
tion for a license has been approved. 

At least two important machine tool builders are 
now awaiting word from Washington whether 
they are to be permitted to ship machines that 
Moscow wants for an auto-truck production line. 


Kennedy okays export license board 


President Kennedy on May 24 approved cre- 
ation of an Export Control Review Board as 
the final authority on whether export licenses 
for shipment of machine tools behind the Iron 
Curtain are to be granted. 

Secretaries of Commerce, Defense and State 
make up the three-man Board, with Secretary 
Hodges as chairman. The Secretaries themselves 
must sit as the committee and can send alter- 
nates only when an Acting Secretary is em- 
powered. Granting of licenses must be by un- 
animous decision. 

If one of the three members should object, the 
President will be asked to settle the matter. 
This Review Board will take up a license ap- 
plication for consideration whenever the full 
approval of all agencies concerned at lower 
levels has not been secured. 

The new procedure adds a top layer to present 
licensing practice. An Inter-Agency Operating 
Committee, set up under the Export Control 
Act, will continue to consider applications at 
the staff level. It is only when the Operating 
Committee fails to agree that the new Review 
Board will function. 

Originally the plan included representatives 
from the Agriculture and Treasury Depart- 
ments. But these departments begged off be- 
cause of infrequent concern about cases and 
because of the required presence of the Secre- 
taries themselves. 

The new procedure is an aftermath to the 
Bryant Chucking Grinder case. It has been 
worked out by the Commerce Department with 
the cooperation of all interested departments 
and agencies and with approval of critics such 
as Senators Thomas Dodd of Connecticut and 
Kenneth Keating of New York. 

Amtorg, Soviet buying agency in New York, is 
said to have indicated to some U S machine tool 
builders that Russian business can be had. 


Usually a visit to Moscow to talk with interested 
Russian users is considered desirable before the 
placing of orders. A number of U §S builders 
have visited Moscow within the past six to 
twelve months. 

Meanwhile Commerce Department people make 
clear the fact that they are taking a neutral at- 
titude toward shipments to Russia. They neither 
encourage nor discourage a manufacturer to 
apply for a license. They sometimes unofficially 
tell a builder that his time and money will be 
wasted on application for a particular shipment. 
Despite the careful working out of the new 
licensing method, Representative Lipscomb of 
California is seeking an inquiry by the House 
Banking Committee of proposed sales of U S 
machine tools to Russia. 


Soviet lathe in English plant... 


A Yorkshire plant in England has installed a 
Russian-built standard lathe with maximum 
swing of 8% in. over the lower part of the 
cross slide, and maximum distance between 
centers of 4 ft 8 in. Delivered price was $4984. 
This lathe was put through its paces recently 
for the benefit of interested Britishers. It is 
reported to have turned 35 to 40 tons of steel 
at 600 rpm and 0.013-ipr feed “without a 
tremor.” 

There is power rapid traverse to the saddle and 
cross-slide, controlled through a joystick on 
the saddle. The machine also has quick-action 
controls for spindle speeds and feed ratio. 
First batch of these lathes, brought to England 
by Machine Tool Agencies Ltd, London, has 
been sold. The next available machine will 
reach England next December. 


ASF sells Elmes & King... 


American Steel Foundries has sold its Elmes & 
King Division, which makes hydraulic presses 
and vertical boring and turning machines, to a 
newly formed corporation headed by Flug & 
Strassler Associates of New York, for an un- 
disclosed price. 

The new firm will be known as “Elmes & King 
Manufacturing Co.” Sale included all operating 
assets—inventory, equipment, patents and plant 


facilities in Cincinnati. 
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YOUR PRODUCT COSTS LESS 
AT THE END OF THE LINE 


when you start with B &W Job-Matched Mechanical Tubing 


Here's how B&W makes unit cost savings possible on machined, formed 
and structural parts. First, B&W gives you unbiased assistance in choosing 
the proper stainless, alloy or carbon steel grade of seamless or welded 
tubing. Uniform physical and mechanical properties—hot or cold finish- 
ing—standard or special tolerances—proper heat treatment—are then built 
into the tube depending on your fabricating procedures and end-use ap- 
plication. When B&W Job-Matched Mechanical Tubing goes on the line 
you can be sure it’s as close as possible to the finished part. It also has 
optimum machinability or formability. The result: some fabricating opera- 
tions are eliminated. Others are speeded up. Your end product comes off 
the line at maximum rate of output—at minimum unit cost. 

Make good fabricating sense? To find out more, contact your local 
B&W District Sales Office or Steel Service Center. Meanwhile, write for 
Bulletin TB-430. The Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 





cy) ES s 


TA-1012-M 
Seamless and welded tubular products, solid extrusions, rolled rings, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metal 
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MATERIALS... 


Opportunity international... 


Growth has become a way of life for many na- 
tions throughout the world. Studies by the 
United Nations show that by the mid-1970’s 
world demand for steel outside the U S could 
exceed 1960 demand by 250 million tons an- 
nually. Steel is fundamental to the industrial 
development these nations seek. 


Logan T Johnston, president, Armco Steel Corp, 
speaking at the 69th General Meeting of the 
American Iron and Steel Institute, said this 
staggering forecast raises the most important 
question that must be faced by American steel 
during the coming generation: How can we best 
fulfill our responsibility—both to everyone in 
steel and to the American nation—not to fall 
behind, but to participate in this growing world 
market? 


We know that the free-world market is not 
ours for the asking. Between 1947 and 1960, 
foreign steel capacity, inclusive of the Soviet 
bloc, rose from 104 million tons to some 283 
million tons. In 1947 the U S supplied through 
exports 11% of all the steel consumed outside 
the U S. By 1960, even in the face of skyrocket- 
ing overseas demand, our share of this market 
slumped to roughly one and one-half percent. 


Creation of a truly international industry, Mr 
Johnson said, is essential to the continued suc- 
cess of American steel. Exports alone are not 
the answer. The demand abroad will be met 
primarily by foreign producers. If we are to 
have a proportionate share of this market, we 
must get inside it and become a part of it. The 
answer is a large-scale invasion of the growing 
world steel market. 


More than 1400 industry executives attending 
the AISI meeting at New York’s Waldorf- 
Astoria Hotel were urged to participate in stock 
ownership of foreign companies, the building of 
fully integrated plants abroad, and other joint 
ventures with overseas companies. 


Emphasis on the need to expand international 
trade was echoed by Arthur F Burns of Colum- 
bia University. As president of the National 
Bureau of Economic Research, and economic 
advisor to former President Eisenhower, Dr 
Burns pointed out that foreign competition is 
squeezing much more than the steel industry. 
“In 1950,” he said, “we exported $3.63 worth of 
finished manufactured product for every dollar 
of manufactured import... This export margin 
fell to $1.99 in 1960.” 
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Fairless calls future “bright” .. . 


“In the last year, at least 70 new steels have 
been placed on the market by the companies 
represented in this room,” Benjamin F Fairless, 
President of AISA, told his audience. More than 
30 new surface treatments have been developed. 
Some of these developments opened new mar- 
kets for steel that never before existed. Others 
preserved markets threatened by other materi- 
als, or imported steel. Many came as improve- 
ments over products already offered. Most 
significant, said this well-known steel-industry 
spokesman, is that these advances plus oxygen 
treatment and degassing methods came to frui- 
tion during a recession. 


Production in the past 12 months was 25% below 
the average over the past five years. In spite of 
these conditions, Mr Fairless said, the steel in- 
dustry has come through the recession “stronger 
than ever before” and “better prepared for 
whatever the future may hold.” One outstand- 
ing improvement is the industry’s new, dynamic 
marketing concept. 


Industrial relations outlook .. . 


The substantial progress made in collective bar- 
gaining in this country is great enough to meet 
the challenge of the changing labor picture in 
the 1960’s, given “sufficient public tolerance to 
develop its own checks and balances.” This was 
the opinion of Dr E Robert Livernash, professor 
of Business Administration in the graduate 
school at Harvard University, who discussed 
labor relations at the AISI meeting. 


Labor - management conflict, he said, “builds 
responsibility over the long run. It teaches, in 
harsh fashion, that strikes normally are not 
worth their costs—to either side.” Neither the 
unions nor management are as inclined toward 
permitting strikes to settle differences as they 
once were. However, he warned, major strikes 
that do occur in the 1960’s will be long ones, 
because only extreme differences will permit 
them to take place. 


Public tolerance is the key to development of a 
sound labor-management relationship. At pres- 
ent the public is too prone to jump to unwar- 
ranted conclusions, or emotional decisions, and 
demand government interference for a quick 
settlement. Thus, whichever side benefits, if 
either side does benefit, by forced settlement, 
the real value of negotiation is thwarted and, 
ultimately, the entire economy suffers. 
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These disks are supports for Pratt & Whitney jet engines. 
Caval Tool & Machine Co., Newington, Conn., took the 
job off a vertical turret lathe and put it on a LeBlond 
Regal Plain Bed Gap Lathe. The Regal machines it in 85 
per cent of former time. Setup is easier. Tool life in- 
creases. The vertical turret lathe is freed for work better 


THE R. K. LEBLOND MACHINE TOOL COMPANY 


88 CIRCLE 331 READER SERVICE CARD 








Reason enough 
to buy LeBlond 


suited to it. Pratt & Whitney Aircraft gets its engine sup- 
ports faster, with finer finish, and to closer tolerance. 

Eleven extra inches of swing in this plain bed gap lathe 
add great versatility to the Regal at small extra cost. 
Such bargain extra capacity is a powerful incentive to buy 
a lathe. It’s reason enough to buy LeBlond. 


LEBLOND 


: Boe 
oF Oc CAML 
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WAAT’S AHEAD... 
in Metalworking 


Metalworking moves sharply ahead... 


Metalworking production continues to rise in 
step with the general business pickup. Most 
segments of the metalworking industry report 
good business and are anticipating even better 
business during the rest of the year. 

Steel mills report steady gains in steel produc- 
tion. Incoming orders are considered excellent 
by most producers and, though some drop-off 
is expected during the normally slow summer 
months, the rate of increase is expected to hold. 
Some producers are predicting a big pickup in 
the last four months of the year. 

Construction machinery builders appear to be 
digging out of last year’s hole quite rapidly. 
One major builder predicts a 25% gain over 
last year’s business. Key to the prospects of the 
industry, says the same builder, is a full go- 
ahead on the federal highway program. 

Sales and employment continue to rise in the 
tool and die industry. According to figures from 
the National Tool, Die & Precision Machining 
Association, sales were up 18% in the latest 
month and employment was up 6%. This sales 
level, though, is still 23% below that of last year 
at this time. Orders during the latest month 
showed a 1% gain. Last year at this time orders 
for new car tooling were pouring in; not so, this 
year. 

Welding shops report that the upward move- 
ment that began in February is continuing at a 
slow but steady pace. Welders now look for a 
10-12% improvement over 1960 by the end of 
the year. They expect some slowdown during 


1957 = 100 


the third quarter, but feel that good second and 
fourth quarters will make up for the traditional 
summer slump and the slow-starting first quar- 
ter of this year. 

Gear manufacturers expect that business, now 
only fair, will continue to pick up. One manu- 
facturer says business is quiet in small sizes, 
but heavy in big gears. Another reports “getting 
an awful lot of requests for quotes.” 
Shipbuilding activity is slow and seems to have 
fallen off a little further. However, one yard 
recently completed a mandrel for a rocket en- 
gine, and hopes to get more of this “exotic” 
work. 

Sales of industrial materials handling equip- 
ment rose almost 20% in the latest month, ac- 
cording to the Material Handling Institute. The 
incoming orders index in the same period rose 
to 136.96 (1954=100), up from 114.39 in the 
previous month. 

Small motor manufacturers say that business is 
at least as good as last year and that they ex- 
pect it to improve. At the moment, however, 
business is spotty. The first half of the year 
should turn out to be fairly good; the second 
half should be better. 

Business has been improving for drop forgers 
since early April. Industry spokesmen say that 
the second quarter should run at least 1% ahead 
of the first quarter. Road construction equip- 
ment orders are coming in, and, from all reports, 
most of the drop forgers expect a year at least 
equal to 1960. 
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BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


MAY APR MAR MAY 
Esti- Pre- Re- Year 


mated liminary vised Ago 

Total 
< 101 Index 101 100 96 108 
Machinery 99 95 102 


Electrical 
Machinery 114 


115 
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AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


MAY APR MAR MAY 


Esti- Pre- Re- Year 
mated liminary vised Ago 


* 159.3 is93. 159.4 


Metalworking 
Machinery .... 193.9 195.1 190.4 


Other Machinery 

exc. Electrical. 173.9 173.8 173.0 
Electrical 

Machinery .... 157.8 158.3 162.2 


Fabricated Metal 
Products 147.0 147.0 147.9 


159.5 159.6 











Gaging the economy at midyear... 


A checkup on the U S economy as mid-year 
approaches reveals that business on the whole 
is emerging from the recent recession in robust 
form. The economic recovery now underway is 
likely to swell the gross national product to $530 
billion for the final quarter of the year (on an 
annual rate basis), representing an increase of 
more than $20 billion in the nation’s overall 
business volume in the final six months of 1961. 
And the nation’s industrial production, which 
still is under its record level of early 1960, will 
rise to a new high by year-end. 


A rebound in private investment will be a major 
factor in business expansion in the months ahead. 
Business plans reported in the 14th annual 
McGraw-Hill survey suggest that spending for 
new plants and equipment is already on the 
upswing. Between now and the final quarter of 
1961, business firms are likely to add $2.5 billion 
to their capital spending rate. 


Similarly, ending a year of substantial stock 
liquidation, business firms have begun to add to 
their inventories of soft goods and durables. And 
by the final quarter of 1961 they are likely to 
be accumulating inventories at a $2.5-billion 
annual rate. This will give industrial production, 
and business activity in general, a significant 
boost. 


Government spending, which played a strategic 
role in halting the recent business downturn, 
will continue to rise throughout 1961. From an 
annual rate of about $106 billion in the current 
quarter, outlays by federal, state, and local 
governments will rise to nearly $110 billion in 
the final three-month period. State and local 
governments will account for most of the antici- 
pated increase. The federal government, which 
increased its outlays materially during the first 
half of the year, will add more modestly to its 
spending in the approaching months. 





WEEKLY BUSINESS 


Business Week Index of Activity (1947-49=100) * 
Steel ingot production (thousand tons) 

Electric power output (million Kilowatt hours) 
Production of automobiles 


Engineering construction awards (Eng. News-Record—thousands) 


MONTHLY BUSINESS 


Refrigerators sales (thousands of units) 

Vacuum cleaners sales (thousands of units) 
Washers sales (thouands of units) 

Radio production (thousands of units) 

Household electric ranges sales (thouands of units) 
Television production (thousands of units) 

Gear sales index (1947-49=100) 


INDICATORS 


Latest Preceding Year 
Week Week Age 
151.4 150.5 150.5 
2077 2037 1870 
14,390 14,352 13,938 
127,659 123,528 142,359 
$73,761 $74,554 $83,519 


Latest Preceding 
Month 


INDICATORS Month 


300 239 
258 

182 

75 

584 

338 

218.3 


Foundry equipment new orders index (shipments, 1947-49=100) . 81.8 


* Seasonally adjusted 


90 American Machinist/Metalworking Manufacturing - June 12, 1961 








eeeeceeeceseoooece ONE OF A SERIES 


Special report from Fair Street 


on cutting tool geometry 





what 


relief angle is... 
how it greatly affects 
tool life 


MICROPOINT TOOL GRINDER PROVIDES 
ABSOLUTE CONTROL OF RELIEF 
The purpose of any machining 
operation is to produce a chip; a 
good chip, hence leaving the part 
as the by-product of the machin- 
ing process. To operate any 
machine tool, the cutting edge of 
the cutting tool being used in the 
machine tool spindle, must be 
ground with a certain angle of 
relief. This angle, or clearance, 
makes it possible to freely feed the tool into the work- 
piece, and allows the tool to cut without interference. 


WHAT CORRECT RELIEF ANGLE /S 


The correct relief angle for any given cut is the smallest 
possible angle that can be used without creating inter- 
ference between the cutting tool and the part piece. 
The correct relief angle will provide the tool point 
maximum support without interference. Too much 
relief will cause visible or microscopic chipping of the 
cutting tool edge. Too little relief will create rubbing, 
hence undue heat and pressure. 

The chart at the right, based on a series of tests in 
actual machining operations, dramatically illustrates the 
importance of the correct relief angle for maximum 
tool life. As shown, a variation of only one or two 
degrees can reduce tool life as much as 34% to 48%. 


HOW TO ESTABLISH CORRECT RELIEF 


The correct angle of relief varies 
according to the nature of the 
machining operation as well as 
the size and shape of the cutting 
tool. Establishment of the correct 
relief angle for any given cut is a 
test process. Final selection is 
best determined by actual test 
cutting experience, as well as con- 





Say nl 
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CHART SHOWING RELATION OF RELIEF TO TOOL LIFE* 
Y, of Tool Life 
29% 





Side or Lead Relief 
2° 53 
_ 78 43% 
4° 104 57% 
s° 68% 
6° 80% 
_ 90% 
8° 100% 
9° 76% 

10° 95 52% 
11° 65 36% 
12° 43 23% 


(Tools removed when wear land was %«” contour of cutting 
edge; feeds-speeds and all other variables were held constant.) 


Pieces per Run 


















































*sY PERMISSION FROM DOESIGN AND USE OF CUTTING TOOLS, BY LEO J. 
ST. CLAIR. COPYRIGHT, 1952. MCGRAW-HILL BOCK COMPANY, INC. 





sideration of previous cutting experience. Once estab- 
lished, however, the angle should remain constant for a 
given set of circumstances. 


HOW MICROPOINT REPEATS CORRECT RELIEF 
ONCE /T HAS BEEN ESTABLISHED 

Once the correct tool geometry, in this case relief angle, 
has been established, it is extremely important that 
proper grinding equipment be available to maintain this 
relief angle and geometry for duplicate grinds. The 
DeVlieg Micropoint Tool Grinder was specifically de- 
signed for this purpose. In fact it is the only grinder in 
its field able to repeat a given geometry to the very 
finest limits of accuracy. 


MICROPOINT CONTROLS ALL FACTORS 
MICROPOINT not only quickly and accurately repro- 
duces the correct relief angle but controls all other 
factors in single point tool geometry as well. Direct dial 
settings provide a method of fast, simple, accurate ad- 
justment for each radius, cutting edge angle, offset and 
relief in exact accordance with the geometric require- 
ments of the tool point in a full range of sizes and shapes. 
For further information about the DeVlieg Micropoint 
Tool Grinder, please write or visit DeVlieg Machine 
Company, Fair Street, Royal Oak, Michigan. 


DeVlieg 


MICROPOINT’ 
TOOL GRINDER 


for grinding all sizes and types of 
round and square shanked tools 
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This machine is a technical breakthrough. 


This is the essence of precision. 


In my opinion, Centalign® bore grinding 
and race grinding equipment is the 
finest and most modern single purpose 
equipment available anywhere 


in the world today. 


No comparable machine 


available from other sources. 


These actual quotations are typical of what people throughout the metalworking industry are saying about Bryant 
CENTALIGN Internal Grinders. Your nearest Bryant or Ex-Cell-O Sales Representative will be pleased to tell you why. 


BRYANT 


Chucking Grinder Co. 


10 CLINTON STREET, SPRINGFIELD, VERMONT, U.S.A. 
Internal Grinders * Special Machinery 
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Ready for a V-shaped Recovery 


This is not a U-shaped recovery. It is not a 
saucer-shaped recovery. It is not a mild re- 
covery. It is proving to be a V-shaped recovery. 

Such is the exuberant comment of a well- 
known economist who champions the theory that 
the decade of the sixties will have more ups and 
downs than the fifties. 

He feels that the direction of the economy 
will not be easy to forecast. Management’s plans 
will have to be flexible as a result and must 
allow for a considerable margin of error. 

In this comeback period, he warns that man- 
agement should be careful not to confuse re- 
covery with growth. It should do its 1962 
planning strictly on the basis of a solid recovery 
without growth. 

Whether we have a V-shaped recovery or not, 
industrial production is headed up. it is a safe 
assumption that it will continue to rise. On this 
premise, certain factors bear close watching. 


Government spending is growing .. . 
fast. It promises to head the list of reasons for 
recovery. For one thing, the Kennedy adminis- 
tration is strongly committed to a policy of 
greatly strengthening our ability to conduct the 
traditional type of warfare. That means sub- 
stantial expansion in production of the kind of 
military hardware that lately has been of minor 
significance. 

On top of that, missiles operations will be on 
a vast scale, not to mention all the other elec- 
tronics work having to do with defense projects. 
Then, the amount of federal money to be de- 
voted to space exploration will grow rapidly the 
next few years—and Metalworking will be in 
the thick of space activities. 

Capital spending is another area that should 
contribute strongly to the uptrend. The past few 
months manufacturers have expanded their 
ideas of what they will invest this year and next 
in capital goods. The McGraw-Hill survey re- 


veals that companies now are thinking in terms 
of high expenditures for plant and equipment in 
the 1962-1964 period. And most of the invest- 
ment will be in modernization and replacement. 

Meanwhile our population is steadily growing. 
The people’s needs and services also are grow- 
ing. With production, income, new orders and 
the number of people employed on the increase, 
consumers are bound to spend more for all kinds 
of goods. 


This upsurge is pleasant .. . 


to think about. But just what it will mean to 
each metalworking company will depend upon 
how alert, intelligent and far-seeing its manage- 
ment is. 

Many companies have streamlined their or- 
ganizations during the recession. Their break- 
even point is relatively low. They are in a 
position to attain much higher profits as business 
rises. They also will make it tough for competi- 
tors with big overheads and inefficient manufac- 
turing processes. 

Hundreds of metalworking companies have 
been pouring increasing sums each year into 
development of new products, designing for 
low-cost output and using new materials and 
techniques. Revolutionary production concepts 
are not so rare as they used to be. Thus, these 
companies are bound to be in the forefront of 
competition during the months ahead. 


What all of this adds up to.. . 


is simple: Management will have to be on the 
job every minute, ready to shift its position if 
necessary and to take advantage of every situa- 
tion as it arises. It will have to be bold, coura- 
geous and imaginative. Above all, it will attain 
its objectives only if all the chief elements— 
engineering, production and sales—-work to- 
gether as never before. 


EDITOR 
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How to choose the RIGHT carbide 


With 200 to 300 grades of ce- 
mented carbide available, how 
do you select the right one for 
a particular job? 


Here’s a guide that shows how 
variations in chemical and 
metallurgical properties affect 
carbide performance. And per- 
formance is what really counts. 


By G C Nalon and R G Brierley 
application engineers 

Metallurgical Products Department 
General Electric Co, Detroit 


You don’t have to be a metallurgist 
to choose the right grade of cement- 
ed carbide for a job from among the 
200 to 300 grades now on the market 
(an average of about 20 per manu- 
facturer), but it would certainly 
help. For this large number of grades 
is the result of the vast number of 
variables in chemical and metallur- 
gical properties open to the carbide 
manufacturer. And each manufac- 
turer, naturally, tries for the best ap- 
proach for any given application. 

How, then, can we simplify tne 
choice of a carbide grade? Let’s be- 
gin by looking at the two basic car- 
bide grades. Basically, there are two 
types of cemented carbides: the 
straight-tungsten-carbide grades and 
the steel-cutting grades. 


Straight-tungsten-carbide grades 


These are the grades that contain 
only tungsten-carbide and cobalt, the 
cobalt providing a binder that over- 
comes the extreme brittleness of pure 
tungsten-carbide. More than half of 
all the carbides produced are in the 
straight grades. They are used in 
cutting aluminum, bronze, brass, and 
other nonferrous metals, as well as 
in cutting nonmetallics. 
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1, Comparison of tungsten-carbide grain size 


1 micron avg diameter 


8 microns avg diameter 


2. Limits of cobalt content in commercial grades 


There are only two possible vari- 
ables in the straight grades: grain 
size of the tungsten-carbide particles, 
and percent cobalt content. (Compo- 
sition percentages given here are by 
weight, unless otherwise noted.) 

Fig. 1 (above) shows the extremes 
of tungsten-carbide grain size used 
in commercially available grades. 
The photomicrograph on the left 
shows a material with an average 
tungsten-carbide particle size of one 
micron (0.000,04 in.); the material 
on the right has an average particle 
size of 8 microns (0.000,32 in.). Gray 
areas are tungsten-carbide; the white 
areas in between are cobalt binder. 

In Fig. 2 we see the usual range in 
binder content. About 3% cobalt is 
the minimum; under 3% cobalt bind- 
er the carbide becomes difficult to 
manufacture and too brittle for most 


25% cobalt 


applications. With 25% cobalt bind- 
er the carbide is down to a wear-re- 
sistance level approaching that of 
hardened steel. 


Effects of grain size 


In Fig. 3, 4, and 5 (p96) we see 
the effect of grain size upon hard- 
ness, strength, and wear resistance 
of straight carbide grades. (Fig. 5 
is a plot of hardness vs wear resis- 
tance, but it can be interpreted to 
show the effect of grain size.) 

e Hardness vs grain size — Fig. 3 
shows a straight-line relationship: 
the larger the grain size, the lower 
the hardness. This particular graph 
is for a 10%-cobalt composition. 

e Transverse rupture strength vs 
grain size— Here again there is a 
straight-line relationship. Fig. 4 
shows that the larger the grain size, 
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3. The larger the grain size, the 
lower the hardness of straight 
carbide grades 


4, The larger the grain size, the 
higher the transverse rupture 
strength of straight grades 


5. The higher the hardness, the 
higher the abrasive wear resist- 
ance of straight grades 
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6, The higher the cobalt binder 
content, the lower the hardness of 
straight grades 


the higher the strength. (In the car- 
bide industry, transverse rupture 
strength is used as a measure of 
toughness. ) 

e Hardness vs abrasive wear resist- 
ance—The straight-line relationship 
in Fig. 5 shows that the higher the 
hardness of the carbide, the higher 
the wear resistance. This is im- 
portant, for wear resistance deter- 
mines tool life. For this graph the 
cobalt content was held constant at 
10% and grain size was varied to at- 
tain the desired hardness. 

As we mentioned previously, Fig. 
5 can also be interpreted (through 
reference to Fig. 3) to show that the 
finer the grain size, the higher the 
wear resistance. 

Let’s stop for a moment and look 
at this factor called wear. For sim- 
plification, we can divide the wear 
encountered in carbide applications 
into abrasive wear, the type of wear 
encountered in machining nonmetal- 
lics such as graphite, plastics, and 
hard rubber, and the nonferrous met- 
als; and cratering wear, the type en- 


96 


7. The higher the cobalt content, 
the higher the transverse rupture 
strength of straight grades 


countered in machining ferrous ma- 
terials. The wear expressed in Fig. 
5 is straight abrasive wear from ma- 
chining nonferrous and nonmetallic 
materials. 


Effects of cobalt content 


In Fig. 6, 7, and 8 we see the ef- 
fects of cobalt content upon hardness, 
strength, and wear resistance. 

e Hardness vs cobalt content—Fig. 
6 shows a straight-line relationship: 
the higher the cobalt content, the 
lower the hardness. A composition 
with an average particle size of two 
microns (0.000,08 in.) was chosen 
for this test. The same relationship 
would apply for any other particle 
size; the only change would be a 
shifting of the line downward and 
to the left for larger particle sizes, 
and upward and to the right for 
finer sizes. 

e Transverse rupture strength vs ce- 
balt content—Fig. 7 shows that the 
higher the cobalt content, the higher 
the transverse rupture strength. Note 
that the effect of cobalt content upon 


8. The higher the cobalt content, 
the lower the abrasive wear re- 
sistance of straight grades 


transverse rupture strength is much 
more pronounced than the effect of 
grain size (Fig. 4). 

e Wear resistance vs cobalt content 
—Fig. 8 shows that for a given hard- 
ness (Rh 89A) the higher the cobalt 
content, the lower the abrasive wear 
resistance. 

Remember that Fig. 8 refers to a 
material of a given hardness. We can 
see that a material with, say, 12% 
cobalt and a hardness of Rh 89A 
would perform differently from a 
material with 8% cobalt and of the 
same hardness. Hardness, however, is 
not the entire answer to tool life, 
even when comparing tungsten- 
carbide-cobalt grades. 

It should be noted that for Fig. 8 
constant hardness was achieved 
(while changing cobalt content) by 
varying the grain size. Therefore, 
the composition at the lower end of 
the curve, with 8% cobalt and a 
hardness of Rh 89A, would have a 
coarser tungsten-carbide grain size 
than a material with 12% cobalt and 
of the same hardness. 
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9. Titanium-carbide additions reduce cratering wear 
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10. Titanium-carbide additions 
reduce wear land considerably 
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11. Titanium-carbide additions 
lower transverse rupture strength 


Summarizing the effects of our two 
variables—carbide particle size and 
cobalt content: 

e The finer the grain size, the high- 
er the hardness. 

e The lower the cobalt content, the 
higher the hardness. 

e The higher the hardness, the high- 
er the abrasive wear resistance. 


e The lower the cobalt content, the 
lower the toughness. 

e The finer the grain size, the lower 
the toughness. 

When working with straight-tung- 
sten-carbide grades, always use the 
grade with the lowest binder con- 
tent (% cobalt) and the finest grain 
size possible without encountering 
breakage, for this will give maximum 
tool life. [Maximum tool life is not 
always synonymous with maximum 
economy. Higher machining speeds 
and feeds, though they reduce tool 
life, often prove more economical. 
See “Stop Babying Cutting Tools,” 
AM/MM—Feb 20 ’61, p91, and “Cut 
Tool Life and Boost Savings?” May 
15 ’61, p127—Ed.] 

For any given carbide application, 
there is one combination of particle 
size and binder content that would 
be optimum, but this would mean 
that carbide producers would have 
to have hundreds of grades available. 

Because this is obviously imprac- 
tical, the producers have selected 
those compositions which have prov- 
en most popular as the standard 
grades. Carboloy carbide (a product 
of GE’s Metallurgical Products Dept) 
is available in grades with 3, 6, 9, 10, 
11%, 12, 13, 15 and 25% cobalt, and 
in the more popular binder contents 
more than one hardness range is of- 
fered. 


Steel-cutting grades 


It wasn’t long before it was dis- 
covered that in machining ferrous 
metals the straight carbide grades 
failed quite rapidly by cratering, 
that is, the steel chip “washed out” 
carbide particles behind the cutting 
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edge, until the edge could not longer 
support the load and it broke away. 

This type of failure is caused by 
the steel chips actually welding to 
the tungsten-carbide and pulling out 
carbide particles. In the 1930’s it was 
discovered that the addition of titan- 
ium-carbide greatly reduced this 
cratering. Fig. 9 shows the effect of 
such titanium-carbide additions on 
crater depth. 

As noted, the tests were run on 
1045 steel, with 0.010-in. feed, 0.100- 
in. depth of cut, a cutting speed of 
500 sfpm, for a period of four min- 
utes. Under these cutting conditions, 
an addition of 20% (by volume) of 
titanium-carbide to a straight-tung- 
sten-carbide-cobalt material reduces 
crater depth from around 0.009 in. 
to less than 0.001 in. 

By comparing the 0% titanium- 
carbide and the 20% titanium-car- 
bide, you can see the obvious differ- 
ence in performance between a 
straight grade and a steel-cutting 
grade when used to cut steel. 


TiC affects wear land, toughness 


The phenomenon that causes cra- 
tering takes place on the cutting edge 
itself. In Fig. 10 titanium-carbide ad- 
ditions have been plotted against 
wear land. Titanium-carbide’s bene- 
ficial effect on tool life, in this regard, 
is probably the result of reduced 
seizing and galling on the flank of 
the tool. In Fig. 10 we see that with 
additions of titanium-carbide the 
wear land diminishes from over 
0.020 in. at 4 to 5% TiC, to 0.008 in. 
or 0.009 in. at 20% TiC. 

It should be noted here that these 
curves (Fig. 10 and 11) were devel- 





Choosing the right carbide . . . 


oped for one set of cutting conditions. 
The welding, seizing, and galling that 
cause cratering are actually functions 
of the interface temperature be- 
tween the chip and the carbide. 

As speed and feed go up so does 
the interface temperature, and more 
titanium-carbide is needed to con- 
trol cratering. For this reason, rough- 
ing grades usually contain 7-10% 
TiC (by weight); intermediate 
grades, 10-15% TiC; high-speed fin- 
ishing grades, 30% TiC and up. 

The effect of titanium-carbide ad- 
ditions on transverse rupture 
strength (toughness) is shown in 
Fig. 11. The higher the titanium-car- 
bide content, the lower the trans- 
verse rupture strength. 


Abrasive wear resistance 


The addition of titanium-carbide 
adversely affects abrasive wear re- 
sistance, as shown in Fig. 12. The 
higher the titanium-carbide content, 
the greater the volume loss. Actu- 
ally, a material with 20% TiC would 
have only half the life (or twice the 
volume loss) of its straight-tungsten- 
carbide counterpart. 

This is why the steel-cutting 
grades are not used in machining 
nonmetallic and nonferrous mate- 
rials, or in products like rock drills 
or masonry drills. The steel-cutting 
grades provide cratering resistance, 
but they are less strong and wear re- 
sistant than the straight carbide 
grades. 

If you need improved cratering re- 
sistance and cannot afford to lower 
the wear resistance, tantalum-car- 
bide additions may be the answer, as 
shown in Fig. 13 and 14. Jobs calling 
for such TaC additions are not too 
common, but they do exist. Typical 
cases would be the machining of fer- 
rous castings, where burnt-on sand 
is a problem; and trimming the flash 
on seam-welded tubing. In the latter 
example, the tool must cut both the 
abrasive flux and the parent ferrous 
metal. 


Deformation resistance 


Tantalum-carbide additions also 
increase resistance to deformation— 
the upsetting or mushing of the cut- 
ting edge at cutting temperature. 
However, because tantalum-carbide 
is far more costly than tungsten-car- 
bide or titanium-carbide, it is used 
only when there is no alternative. 

Summarizing the effects of the va- 
riables in the steel-cutting carbide 
grades: 

e The higher the titanium-carbide 
content, the greater the cratering re- 
sistance. 
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13. Tantalum-carbide additions 
do not lower wear resistance 


14, Tantalum-carbide additions reduce cratering wear 


15% TaC 


10% TaC 


e The higher the TiC content, the 
lower the toughness. 

e The higher the TiC content, the 
lower the abrasive wear resistance. 
e Tantalum-carbide and titanium- 
carbide additions have similar ef- 
fects on resistance to cratering and 
on strength. 

e Tantalum-carbide additions give 
resistance to cratering without seri- 
ously impairing abrasive wear re- 
sistance. 

e Tantalum-carbide additions in- 
crease the composition’s resistance to 
deformation. 


How to select a carbide grade 


No matter what the particular 
problem, the basic approach to grade 
selection is the same. We must de- 
cide two things: what strength level 
(or transverse rupture strength) is 
necessary, and what type of wear it 
is necesary to combat. Is it the abra- 
sive-type wear of the nonmetallics 


and nonferrous materials? Or is it 
the cratering, seizing, welding, gall- 
ing type of wear that is encoun- 
tered on ferrous metals. Or is it a 
combination of both? 

Boiling this discussion down, we 
can establish five guideposts to car- 
bide grade selection: 

e Always use a grade with the low- 
est cobalt content and the finest 
grain size whose strength is suffi- 
cient to prevent breakage. 

e Use _ straight - tungsten - carbide 
grades to combat straight abrasive 
(not cratering) wear. 

e Use grades containing titanium- 
carbide to combat cratering, seizing, 
welding, and galling. 

e Use grades containing tantalum- 
carbide for combined resistance to 
cratering and abrasive wear. 

e Use grades containing tantalum- 
carbide for extremely heavy cuts in 
steel, where heat and pressure tend 
to deform the cutting edge. e 
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New, better inspection devices draw crowds 





Highlights of the 1961 Tool Show 


Some 35,000 visitors flocked to the 
New York Coliseum for this year’s 
version of the Tool Show. Over 300 
exhibitors showed their newest ma- 
chines, attachments, and tooling tech- 
niques to engineers, designers, and 
metalworking executives. It took a 
lot of walking to cover the three 
floors of exhibits, but the visitors, as 
well as the exhibitors, agreed that 
the time and effort were well spent. 


Many new inspection devices 


As is common at the Tool Show, 
most of the exhibits were of small 
tools and equipment—cutting tools, 
chucks, tool grinders, portable power 
tools, and many other devices. But 
the stress this year seemed to be on 
inspection equipment. (As further 
indication of this: the two-day Sur- 
face Metrology Seminar held in con- 
junction with the Show. See p108). 

Attracting wide interest was Shef- 
field’s new Ferranti FI-22 layout and 
measuring machine that gives direct 
readout of X and Y coordinate read- 
ings. Gagings accuracy over the 15x 
24-in. range is said to be better than 
0.001 in. The electronic circuitry of 
the FI-22 is entirely transistorized, 
and each printed-circuit modular 
plug-in board may be removed and 
replaced in a matter of seconds. 

Sheffield also showed a non-con- 
tact thickness gage capable of han- 
dling work from 0.0001 in. to 4 in. 
thick. Work floats between two op- 
posed air jets; readings are accurate 
to within 20 millionths. 

A new Profilometer from Micro- 
metrical Mfg Co provides a way to 
count the number of peaks that ex- 
ceed the average surface roughness 
reading. This permits users to 
achieve better control of surface fin- 
ish, because they can specify the al- 
lowable number of peaks (in a given 
distance) as well as the average 
roughness. 

Several measuring devices made 
their debut at the L S Starrett booth. 
One was a lightweight version of the 
Master vernier height gage, with an 
extended 50-division vernier that 
can be read accurately without a 
magnifying glass. Vernier and main 
scale are in the same plane, thus 
eliminating parallex problems. Star- 
rett also showed a super-precision 
dial indicator that has a total range 
of only 0.003 in. It is graduated to 


0.000,05 and is accurate to +10 mil- 
lionths. 

Visual Inspection Products (Lynn, 
Mass), which has specialized in pre- 
paring standard and custom charts 
for use on optical comparators, has 
gone into the business of building 
and selling a layout machine for pre- 
paring such charts. The Visual Mark 
42 vertical drafting machine can be 
read to within one minute of arc 
(or 0.01°) and to within 0.001 in. 
lineally. 


Numerical-control systems 


Numerical-control systems were 
shown at several booths, usually con- 
nected to a standard, well-known 
machine tool. The Industrial Sys- 
tems Division of Hughes Aircraft 
showed its new MT-4, a punched- 
tape system that gives +0.001-in.- 
per-foot acuracy and +0.0005 in. re- 
peatability when attached to a 38x22 
(in. table. Other systems on display 
were a Sperry (of Canada) system 
on a SIP jigborer; a Moog unit at- 
tached to a Bridgeport miller and to 
a Burgmaster; a Rheem building- 
block system on a Burgmaster; a 
Hillyer control system; and a Thomp- 
son - Ramo - Wooldridge solid - state 
contouring system on a Gorton rail- 
type miller. 


Pressworking accessories 


Ferguson Machine Co showed a 
cam-indexed roll feed that can ex- 
ceed 1000 strokes per minute, feed 
from 1% to 6 in. of material per 
stroke and repeat to within 0.0007 in. 

Raydata Corp showed its Energy 
Exchange monitoring system adapted 
to a punchpress operation. Vibration 
sensers fastened to the ram and the 
bed send signals back to the control 
unit. Heavier stock causes a larger 
signal, and if it’s over the preset 
limit, the contro] stops the press. 

A dual-pressure valve exhibited by 
Die-Draulic Grip Inc reduces shock 
on the press and tools. High pres- 
sure is used, for example, to cushion 
tne die as the punch breaks through; 
valve then shifts automatically to 
low pressure during drawing. 


Electrical-discharge machines 
Newest of the electrical-discharge 
machines displayed was the Eleroda 
D15 offered by Charmilles Engrg 
Works. Completely transistorized 
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and built on the building-block prin- 
ciple, the D15 removes as much as 
15 cu in. per hour. The machine fea- 
tures a radial arm with tiltable head. 


Machines and accessories 


Mitsui (Japan) showed a rotary- 
table surface grinder with the wheel 
rotating in a horizontal plane on a 
reciprocating arm. Table speed was 
coupled to the arm so as to produce 
uniform surface cutting speed at all 
points on the work. A 16-micro- 
inch finish was produced by a 60-grit 
wheel. 

A rotary thread mill attachment 
that can be used on any vertical 
milling machine was exhibited by 
Gear Industries (Phoenix, Ariz). 
Work is placed on a special rotary 
table, which is then oscillated for 
milling the ID or OD of the work, 
while it is simultaneously raised 
by a leadscrew of the proper pitch. 

Bridgeport Machines Inc showed a 
new arbor for its No. 3 right-angle 
attachment. With a support on its 
outer end, this unit gives you a hori- 
zontal miller. Bridgeport also dis- 
played a new 12-in. and 15-in. rotary 
milling tables. 

An automatic hydraulic spinning 
lathe made by Karl Keilinghaus 
(West Germany) was shown by Co- 
lumbia International Corp. A trac- 
ing attachment follows a series of 
templets to form the work to the 
desired shape. Operator simply loads 
the machine. 

Ingersoll Milling Machine Co in- 
troduced a fully automatic grinder 
for all types of faee mills, half-side 
mills, and slotting cutters. Entire 
profile of a cutter tooth may be 
ground in a single pass, with auto- 
matic wheel dressing at each pass. 

Boring bars, milling cutters, drills, 
and other tools can be preset for 
diameter and depth on a tool-pre- 
setting machine introduced by the 
Microbore Division of DeVlieg Ma- 
chine Co. Such presetting reduces 
downtime for changing cutting tools. 


Heat-treating units 

Cincinnati Milling Machine Co’s 
Meta-Dynamics Division introduced 
a self-contained Flamatic (flame- 
heating) control unit which is avail- 
able alone or in conjunction with 
any desired burner and quenching 
fixtures. The cabinet houses all gas 
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Tool Show highlights .. . 


and oxygen gages and controls. 
Meta-Dynamics also showed three 
new induction heating units. 


Workholder developments 


The Micro-Mesh magnetic chuck 
introduced by Brown & Sharpe is de- 
signed for very thin work or work 
that covers a very small area. Any 
spot on the chuck is within 0.020 in. 
of a magnetic element. 

Aluminum pie jaws hold housings 
and similar round parts, and are 
easier to load than a pot chuck, ac- 
cording to Siewek Tool Co, who in- 
troduced them at the show. Jaws 
are easy to handle, don’t distort and 
allow placement of parts so that 
shoulder on workpiece faces the tool- 
block. 

A jig and fixture platform called 
the Flying Carpet floats heavy tool- 
ing on a cushion of air. Platform is 
an iron block with tiny orifices in 
the bottom. When operator grasps 
actuating valve, air flows through 


orifices and lifts the block and its 
load a few thousandths so it can be 
moved easily. Sperman Metal Spe- 
cialties (Brooklyn, NY) makes them 
in two sizes: 5% x 10 in. and 5% x 
6 in. 


Tools and toolholders 


Standard honing tools capable of 
finishing holes as small as 0.060 in. 
in diameter were shown by Sunnen 
Products Co. Tools follow general 
design of company’s larger hones 
and can be used on its standard ma- 
chines. Sunnen also introduced a 
production honing machine featuring 
quick speed changes from 200 to 1600 
rpm and an extremely sensitive ad- 
justment for light stone cutting pres- 
sures. 

Big news at General Electric’s 
Metallurgical Products Department 
booth was the new Carb-O-Lock 
tool holder. (See p147.) 

Sandvik Steel Co has a new tool- 
holder for tracing and copying 


lathes. The insert, instead of being 
the conventional diamond shape is 
rhomboidal, which, the company 
claims, provides better support for 
the tool. The chipbreakers are sin- 
tered in, not ground in. 

Carbide tools need not consist of 
only one type of carbide, according 
to Kennametal Inc. The company 
described how carbide grades could 
be intermixed. For example, a deep- 
hole drill might include a high-co- 
balt tungsten-carbide for the shank, 
a titanium-carbide for the wear sur- 
face, and a tungsten-carbide with 
tantalum and titanium for the cut- 
ting edge. Kennametal also showed 
specialized tooling setups. 

Solid carbide punches (and dies) 
with points from 0.060 to 0.374 in. 
diameter were exhibited by Oberg 
Carbide Punch & Die Co. The 
punches have a soft steel head so 
that the carbide in the cutting area 
will not be affected by brazing 
heat. e 





Machinery orders to rise 9% by 4th quarter 
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*Forecast made in mid-April, 1961. (1950— 100) 


Manufacturers of metalworking ma- 
chinery expect their new orders to 
rise 11% between the first quarter of 
this year and the first quarter. of 
1962, according to the latest quarterly 
McGraw-Hill Machinery New Orders 
Forecast. This is encouraging in it- 
self, but if you were to base the per- 
centage gain on what builders were 
anticipating back in January, the 
pickup amounts to almost 40%. (The 
first quarter forecast was only 169, 
now it is 212.) 


100 


Capital goods manufacturers in 
general predict that new orders will 
continue to rise steadily throughout 
the year. In the final quarter of 
1961, new order volume is expected 
to be 9% higher than during the first 
quarter. Our first glimpse of 1962 
indicates that new orders in the first 
quarter of next year will run about 
7% above the comparable quarter 
of 1961. 

New order forecasts are running 
higher now than they did back in 


154 
161 
149 
136 


220 
227 
216 
221 


168 
175 
176 
179 


January, and most of the gain is 
attributable to the metalworking ma- 
chinery sector. With capital spend- 
ing rising steadily this year and on 
into 1962, new orders for machinery 
are sure to rise apace. 

All six manufacturing categories 
included in the forecast indicate that 
new orders will be higher in 1962 
than in 1961. Only pump and com- 
pressor manufacturers see no signi- 
ficant rise. All the others expect 
healthy gains. e 
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Is US pricing itself out of world markets? 





“To survive, we must compete’ 


The challenge to our country and to 
the free world is to increase our 
productivity as rapidly as possible. 
But if we are to stimulate growth 
of our economic system and find a 
cure for high costs that are making 
it increasingly hard for us to com- 
pete in world markets, we must not 
only modernize our production 
equipment, but also find a way to 
stop inflation. Only if we stop in- 
flation will other countries of the 
free world have a chance to catch 
up with us and thus help restore our 
competitive position. 

This message was brought to mem- 
bers at the 59th Spring Meeting 
of the National Machine Tool Build- 
ers Association by Everett M Hicks, 
Association President and vice presi- 
dent and general manager of Ma- 
chine Tool Division of the Norton 
Co. The one-day meeting, a depar- 
ture from tradition, was held at the 
Mayflower Hotel, Washington, DC, 
June 1. 

Hicks deplored the trend toward 
centralism, the high tax rates that 
are responsible for “an alarming 
erosion of individual integrity,” so- 
cialistic programs designed to attract 
votes and satisfy demands of minor- 
ity groups. He said that “it is time 
we awakened to the fact that we 
are not living in isolation. If we 
are to survive, we must compete; 
and if we are to compete, we must 
be efficient and have low costs.” 


Air Force to buy new tools 


The Air Force will buy about 5000 
new machine tools, many of them 
numerically controlled, during the 
next 10 years, if a program now 
being considered is adopted, said 
Joseph S Imirie, Assistant Secretary 
of the Air Force for Materiel. The 
program calls for replacement in the 
ratio of four older machines with 
one high-performance machine, on 
the average. 

The program aims to accomplish 
four manufacturing objectives, Imi- 
rie said: (1) reduce tooling costs, 
(2) eliminate human error factor, 
(3) assure exact repeatability, and 
(4) minimize machine variables. Its 
objective is to guarantee design in- 
tegrity when specifications are con- 
verted into material configurations. 
What Air Force contractors need are 


machines with more versatility for 
small-lot runs. Air Force’s current 
inventory of 47,000 machines, cut 
down from 63,000 at the start of 
1959, contains too high a percentage 
of special-purpose machines. 

In fiscal 1959 the Air Force spent 
$3 million for equipment moderni- 
zation, Imirie revealed. The follow- 
ing year purchases rose to $15 mil- 
lion, and in the current fiscal year 
to $25 million. The program in fiscal 
1962 (beginning next month) “will 
be equally vigorous.” 

In one company the Air Force is 
installing seven new machines (re- 
placing 15 obsolete ones) costing 
$63,482 that will save $127,529 a year 
in production expense. The machines 
thus will pay for themselves in six 
months, Imirie pointed out. 

Another contractor is replacing 18 
old machines with three new ones 
which will be paid off, in savings, 
in three years. During the first quar- 
ter of 1962 the Air Force approved 
purchases of $1.] million of machines 
which will achieve yearly savings of 
$675,000. 

Air Force’s modernization program 
is designed to shape, form, or ma- 
chine to millionths of an inch the 
materials—such as vanadium, rho- 
dium, beryllium—used in advanced 
aerospace vehicles, Imirie stressed. 
Positive and precise contro! for re- 
petitive work is essential. 


Short-term credit guarantees 


Short-term credit guarantees (im- 
plying repayment time up to six 
months) eventually will be issued 
to exporters by a private insurance 
firm or a group of companies, Harold 
F Linder, president of Export- 
Import Bank, declared. This plan, 
sponsored by the bank, together 
with existing political risk guaran- 
tees, will make available to U S 
exporters a’ government-backed all- 
risk guarantee for their short-term 
business. A method of issuing short- 
term guarantees near the exporter’s 
place of business, instead of making 
him negotiate directly with the Ex- 
imbank, is now being sought. 

Medium-term credits and guaran- 
tees, up to five years, have long been 
financed by Eximbank, Linder said. 
Now the Eximbank will finance and 
guarantee export sales of consumer 
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durable goods and _ semi-finished 
products. This area incluudes parts 
and components shipped for final 
assembly abroad. 


Faster service 


To give better and faster service, 
the Eximbank will rely more upon 
the reported experience of exporters 
with the foreign borrower, upon 
available credit-agency reports and 
upon the borrower’s overall reputa- 
tion, instead of upon detailed finan- 
cial statements from the prospective 
borrower, Linder reported. Also, 
where bidding by a U S exporter is 
contingent on Eximbank participa- 
tion, advance information will be 
given where possible of the prob- 
ability of bank financing. 

Eximbank recently has extended 
its activities to cover political risk 
guarantees of U S goods being dis- 
played at foreign shows—such risks 
as war or civil war, expropriation 
and restriction on reshipment. The 
same sort of guarantee applies to 
machines leased to foreign users. 


SBA activity on the rise 


During March the Small Business 
Administration approved nearly 500 
business loans totaling more than 
$21 million, John E Horne, SBA Ad- 
ministrator, disclosed. April figures 
were even higher—501 loans for 
nearly $27 million. In the first nine 
months of the current government 
fiscal year, 89 loans adding up to 
$5.5 million have been made to the 
machinery builders. 

By the end of 1961 more than 300 
small business investment firms will 
have been licensed. They will be 
able, according to Horne, to provide 
at least half a billion dollars in 
equity financing and long-term loans 
to small companies. Interest rates on 
SBA business loans and on loans to 
state and local development com- 
panies have been reduced to 4% in 
major surplus labor areas. 

$165 million in proposed purchases 
was earmarked in March for exclu- 
sive award to small firms by SBA 
procurement representatives station- 
ed in major military and civilian 
purchasing installations around the 
country. Some $11.4 million of the 
amount was for research and devel- 
opment contracts. e 


101 





Heavy-gage stampings 


These parts are made from stock that is thicker than 
gages customarily used for steel stampings. They serve 
to show you what an ingenious stamping engineer can 
accomplish for a cost-reduction program. Further details 
of practical conversion of castings and forgings to stamp- 
ings will be given by the author when the Pressed Metal 
Institute holds a conference on June 14-16 at the Bedford 
Springs Hotel, Bedford, Pa 


By James M Leake, development engineer, 
Laminated Shim Co, Glenbrook, Conn 


No Machining Loss—A stoker outlet was made of an aluminum cast- 
ing, but losses occurred from porosity, blow holes and breakage dur- 
ing machining. This complicated piece is now made by stamping 


_ 


Economical Blank—Despite an irregular outline, blanks for this cultivator shovel hold- Extrude Pin Ends—A seat og was made 
er interlock to make full use of the %-in. plate. Four press operations produce this by piercing a 5/32-in. hole through the 
substitute for a malleable casting. Proper alignment is attained by extruding the %-in. bar and inserting a pin. Present 
mounting holes practice involves extruding the projec- 

tions, gives same results with one piece 
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replace castings and forgings 


One-Part Replacement—Originally a heavy section of pipe was 
welded to a disk, the OD of the pipe was machined to form a lip 
or ledge, and four lugs were fastened to the disk with eight bolts 
and washers. Stamped design gives equal performance and con- 
siderable saving in cost 


Bar Stock—Originally a forging, this auto- 
motive part is now made from %-in. 
square bar stock by blanking through the 
die, cutting one side and the two ends 


Three-Part Assembly — The two outer 
stampings in the shifter fork have flanged ere ee 

holes to extend the shaft bearing surface. Sharp Point—Although the stamped guard for a mowing machine has a sharp point 
Semi-circular area of the center stamping and is made of 3/16-in. steel, it is made complete in eight press operations. The 
is carburized and hardened counterpart was a malleable iron casting 


oe eer So: ee ve ‘ * : r oe 
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How to machine 


INDUSTRIAL THERMOPLASTICS 


The number and uses of industrial plastics have increased 
so rapidly in recent years that machining techniques 
cannot follow a single set of rules. But there are some 
methods, rules and precautions that apply to the gamut 
of plastics from easy-to-machine nylon to hard- 
to-machine TFE fluorocarbons. Here they are 


By N A Flemming, 
plant manager, Polymer Corp, 
Reading, Pa 


No single technique, no rule of 
thumb, has yet been devised for 
machining all types of industrial 
plastics on the market today. The 
number and variety of the plastics 
themselves, as well as the uses to 
which they are put, have grown too 
fast in recent years for that. 

For example, everything from 
gears, gaskets and insulators to bear- 
ings and grommets are now made 
from plastic. Some parts are so small 
that a hatful represents a day’s run 
on an automatic; some are so large 
that the blank must be chucked on a 
large lathe. 

Machining of plastics runs the 
gamut from few-pieces-at-a-time job 
shop output to high production—the 
latter made possible in recent years 
by the availability of plastics in rod, 
bar, tubing and plate, as well as in 
blocks of various shapes. As a rule, 
machining of industrial plastics is 
no more difficult than machining 
metal, but it is different. 

For one thing, machinability varies 
tremendously among plastics. At one 
end is easy-to-machine nylon, at the 
other difficult-to-machine TFE- 
fluorocarbon. For the time being—at 
least until information on machining 
of every type of plastic is made 
available by the companies that are 
dcing it—it is possible only to block 
out practice for machining these two 
extremes in plastic materials, both 
of which are available in various 
compositions or “alloyed” forms— 
stendard, filled, and sintered. 

Some things that are taken for 
granted in machining metals require 
substantial care when machining 
plastics. This is especially true of 
setup. But by way of compensation, 
machining feeds and speeds can be 
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greater than for free-machining non- 
ferrous metals. 

There are four major problem 
areas to be considered in the ma- 
chining of plastics: clamping and 
holding, feeds and speeds, coolants 
and cooling rates, and finishing oper- 
ations. 


Clamping and holding 


Tool pressure is critical in plastics, 
because they have less resistance to 
deformation than metals. This is 
especially true in machining of TFE 
(tetrafluoroethylene resin), which is 
softer and deforms more easily than 
nylon. Nylon supports itself far bet- 
ter than TFE, especially if it is filled 
with molybdenum disulfide or gra- 
phite. 

Because all industrial thermoplas- 
tics are flexible, provisions must be 
made to prevent deflection of the 
stock away from the cutting tool. 
Vibration and chatter must also be 
avoided. Close chucking, or applying 
a rest diametrically opposite to the 
cutting tool, are among the tricks 
frequently employed to eliminate 
these hazards. 

Only a minimum of holding pres- 
sure is required for machining plas- 
tics. For example, collets should be 
adjusted for minimum pressure (just 
enough to keep the part from mov- 
ing). It must be remembered that 
while plastics may be machined fast- 
er than, say, free-machining brass, 
tool force is comparatively small. 


General rules 


Plastics have a high thermal ex- 
pansion rate (anywhere from 8 to 12 
times that of steel). For this reason, 
if considerable heat is generated, the 
parts will be of a different size when 
they cool. To avoid this problem, 
tools must be sharp at all times, and 
tool clearances should be generous 
(so that only the cutting edge con- 
tacts the material). Rubbing is detri- 


mental to both finish and tolerance. 

Cutting fluids are generally not 
necessary in machining plastics, but 
they may be used to avoid excessive 
expansion in instances where toler- 
ances are critical. 

TFE exhibits one particularly un- 
usual thermal characteristic: It un- 
dergoes a transition at approximate- 
ly 68 F—resulting in abnormally high 
thermal expansion in the range of 
60 to 70 F. 

And TFE parts exposed to temper- 
atures below 70 F within the pre- 
vious 48 hours can show marked 
dimensional changes when stabilized 
at room temperature. For this rea- 
son, TFE stock shapes should be 
stored at 74 F or above for at least 
48 hours before they are machined. 

HSS tools are generaly used in ma- 
chining plastics, but carbide tools are 
recommended for long production 
runs. Tools should be honed on a 
diamond wheel with grit between 
240 and 320. Under these conditions, 
smooth surfaces are as_ easily 
achieved on heavy as on light cuts. 
Roughing cuts are rarely required— 
a fact that saves considerable time 
and contributes to lower costs. 


Plastic deflects 


Tools must be accurately centered 
when machining TFE, which deflects 
readily under tool pressure. Box tools 
and either roller or V rests work 
well, and will prevent deflection if 
properly centered. 

Nylon, which is less flexible than 
TFE, lends itself well to automatic 
screw machine work, and production 
rates of 750 to 1800 parts per hour 
can frequently be achieved. 

Plunge forming of plastics is prac- 
ticable if the cutting edge width 
does not exceed the minimum work 
diameter. Front clearances of 10 to 
15 degrees on circular or dovetail 
form tools are desirable, but as little 
as 5° clearance can be used. A neg- 
ative back rake of 1 to 3° should be 
used, and in general, feed should be 
between 0.004 and 0.010 ipr. 

It is good practice to reduce the 
feed toward the end of tool travel, 
so as to obtain a clean, accurate sur- 
face. 

Forming and skiving tools can be 
used advantageously in TFE turning 
operations. Where practical, skiving 
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tools are recommended, because lit- 
tle pressure is required and a smooth 
finish is readily achieved on both 
light and heavy cut. But some com- 
plex forms with critical tolerances 
do require rough machining to a few 
thousandths oversize, and a final fin- 
ish form to size. 

If standard turning tools are used, 
it may be necesary to vary the back 
rake angle to balance cutting tool 
pressures on the material (see Fig. 
1). Tool pressure can be decreased 
by using a positive back rake angle 
or from 0° to +5°, or increased by 
using a negative back rake angle 
between 0° and —5°. 


Cutoff operations 


Conventional blade-type tools 
(used for both nylon and TFE) 
should have minimum overhang and 
ample side clearance so as to avoid 
rubbing. Cutting-off without a burr 
can be assisted by forming a V in the 
work surface with a tool mounted 
on the cross-slide. Thus, the work- 
piece is chamfered. 


Chip separation 


Nylon turnings are long, tough, 
and stringy. Because of this, chip 
breakers are seldom effective, and 
the best solution is a good setup. 


The chip must be cut free before the 
part drops, and pick-off attachments 
are useful, as are catch pans used in 
combination with a stream of air 
which directs the chips away from 
the pan. Separation by vibrating 
screens is more difficult with plas- 
tics than with metal parts, but can 
be employed. 


Drilling 


Successful drilling of industrial 
plastics requires sharp tools of the 
correct geometry (Fig. 2). This is of 
greater importance in drilling nylon 
than it is in drilling TFE. Slow spiral 
(low helix) drills should be used, 
if available, to permit free discharge 
of chips. 

TFE is somewhat easier to drill 
than nylon. HSS drills with stand- 
ard spiral flutes should be used, ex- 
cept for deep holes, which require 
drills with slow spiral flutes. Point 
angle depends on material thickness, 
and as the walls become thinner, the 
point should be flattened. All drills 
should be machine ground. 

As with all flexible materials, work 
should be held in a jig to prevent 
movement. When drilling a series of 
small holes, insert a pin in each hole 
after drilling. This prevents the ma- 
terial from bending away from the 
drill and causing subsequent holes 
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Industrial thermoplastics . . . 


to be out of round. Retract the drill 
frequently to clear chips. 


Reaming is not particularly effect- 
ive with soft materials such as un- 
modified TFE, but some special TFE- 
base compositions (such as Flu- 
orosint) finish substantially better. 
The softer grades of nylon also have 
a tendency to yield under the in- 
fluence of a reamer, resulting in un- 
dersized holes. At least 0.005-in. 
should be removed in final reaming 
to achieve accurately sized holes. 
Some of the harder, filled nylons 
(such as Nylatron GS, a molybde- 
num-disulfide filled nylon, can be 
reamed with lighter cuts. 


Threading and tapping 

Most industrial plastics are notch- 
sensitive. Therefore, a thread with 
& rounded root, such as a Whitworth 
thread, should be specified for maxi- 
mum strength. Self-opening die- 
heads with tangential chasers are 
recommended for threading on auto- 
matic equipment. (See Table 3). 

Pull-out trips in self-opening die- 
heads should be avoided, because 
they tend to tear threads. Threads 
should be cut with a positive feed 
and an external trip should be pro- 
vided to open the diehead. 

Use taps oversize by 0.002 in. for 
small diameters, and up to 0.005 in. 
oversize for larger diameters. Stand- 
ard taps can be chrome plated to in- 
crease their size. Tearing is mini- 
mized by chamfering the hole and by 
providing a positive feed for the first 
few threads. When tapping deep 
holes (over 3:1), tap-flute area 
should be enlarged for greater chip 
clearance. 

Milling 

Nylon is easily milled with con- 
ventional cutters. High surface 
speeds and heavy feeds produce 
excellent work, provided a few pre- 
cautions are followed. The work- 
piece, for example, must be sup- 
ported in its entirety to prevent 
deflection, and cutters should be 
freshly sharpened. Surface speeds 
exceed 1000 fpm. Climb milling keeps 
burring at a minimum. 

Vertical milling is also practical 


with face mills, shell mills, flycutters. 


and end mills. Heavy feeds of 9 ipm 
and higher are successful. When 
using shell mills, tilt the head slight- 
ly into the cut. This eliminates cut- 
ter drag marks on the material. 
Because of TFE’s greater flexibil- 
ity, care must be taken to prevent 
deforming with the holding or clamp- 
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Fig. 2—Point angle of drills is modified according to thickness of the plastic 


ing device. When milling parts of 
thin cross section, confine the part 
in its entirety, leaving only enough 
opening for the cutter. 

Square corners on the cutter will 
develop fewer burrs at the end of 
the cut than wiil cutters with cham- 
fered corners. Staggered-tooth side 
mills should be used for horizontal 
milling of slots and grooves. Burrs 
can be eliminated at cutter run-out 
by butting a piece of slightly harder 
material (such as nylon, brass or 
aluminum) at the end of the work. 

Coolants are generally not neces- 
sary for nylon or TFE, but when un- 
due heat is generated by the cut, 
mist coolants or a flow of liquid will 
minimize thermal expansion in the 
work. 

Plastics require little grinding, 
because turning and milling can pro- 
duce finishes in the 20 to 40 micro- 
inch range on a production basis. If 
grinding is necessary, it is certainly 
no problem—either nylon or TFE 
surfaces can be finished down to 8 
and 10 micro-inches. 


Punch press work 


With properly designed dies, Poly- 
mer Corp has blanked and pierced 


parts at speeds of 150 to 300 strokes 
per minute or higher, and has 
blanked stock from 0.006 to 0.125 
inches thick. In all blanking opera- 
tions, special consideration must be 
given to die design so as to prevent 
extrusion at the edges. Minimum 
punch and die clearances produce 
best results. 


Watch flow 


Because plastics extrude more and 
recover more than metals, the part 
size is changed. However slight this 
flow is, it is a change that must be 
allowed for—depending upon stock 
thickness and area of the part. 

Flow increases as the distance from 
the center of the die increases. Thus 
two sets of holes may be the same 
distance apart, but if one set is in 
the direction of flow and the other in 
the direction of no flow, the final 
center-to-center distances may be 
different. 

Holding tolerances of +1/64 inch 
is no problem, but as tolerances be- 
come more critical (down to +0.002 
inch) die design must allow for re- 
covery. As yet, there is no formula 
for calculating such recovery, but a 
test die can be made relatively in- 
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expensively for checking the actual 
recovery under a specific part con- 
figuration. 


Table 1— Feeds and Speeds for Turning Industrial Plastics 


Surface 
Speed Tool Material 
fpm 





a Feeds, ii 
Finishing Material beahtng Vetting 2 Costas 





Some plastic machining operations 
may leave burrs. The best way to 
deburr, a very difficult job with TFE, 
is to cut off the burrs by hand with a 
sharp metal edge (such as a razor 
blade). 


With or 
without 
No coolant 
Copious flow 
Copious flow 
No coolant 


Nylon 101 900 HSS 0.005-0.010 0.003-0.005 


0.003-0.005 
0.003-0.005 
0.001-0.003 
0.002 


0.005-0.010 
0.005-0.010 
0.005-0.010 
0.006-0.010 


Carbide 
Carbide 
Carbide 
Carbide 


900 
900 
600-800 
300 


Nylasint® 
Nylatron GS® 
TFE 
Fluorosint® 


Vapor blasting and the like can- 
not do the job, because the metal 
shot or fragments may embed in the 
soft surface and alter the material’s 
electrical characteristics. 

No attempt should be made to singe 
or burn burrs from unmodified TFE 
or any other TFE-based resin, be- 
cause the gas emitted is toxic. 

Nylon, on the other hand, can be 
deburred and polished in much the 
same way as metal, but the burr re- 
moval technique varies, of course, 
with the size and quantity of the 
parts. Burrs can be cut off with a 
razor blade, with high-speed rotary 
steel burrs, or with abrasive disks or 
open wheels on high-speed hand 
grinders. 

Hand filing (with files commonly 
used for aluminum and other soft 
metals) is also effective. Small burrs 
can be removed from nylon (unlike 
TFE resins) by singeing or melting 
by brief exposure to flame. 

Nylon can be polished either by 
hand, or by buffing, or by barrel 
tumbling. Hand polishing is best ac- 
complished with wet fine-grit paper 
applied against a rotating nylon part 
—finishes of 5 to 7 micro-inches are 
thus obtainable. 

Nylon can be buffed, using stand- 
ard buffing techniques, by applying 
buffing rouge to a laminated cloth 
wheel. Here, the nylon part is 
brought into contact with the wheel 
intermittently so as to prevent heat 
buildup. 


Other nylons and TFEs 


Modifications of basic plastic resins 
can substantially alter machining 
characteristics. However, most of 
these changes can be compensated 
for by variations in feed, speed, and 
tool angles. 

Generally, sintered and filled ver- 
sions of basic materials are more 
abrasive than the basic material it- 
self. Because of this, care must be 
taken to maintain sharp edges on 
tools. And some materials, such as 
filled TFE, have a tendency to 
“smear” and close up the surface, 
resulting in a different “balance” 
in surface content from that called 
for in the original composition. This 





Nylasint is a sintered nylon formulation with or without fillers; 
Nylatron GS is a filled nylon using molybdenum disulfide as a filler; 
Fluorcsint is a sintered material with a TFE base. 


R Registered Polymer trademark. 














Table 2 — Speeds and Feeds for Drilling Industrial Plastics 





Speed 


Material Drill Size 


Feed 


Drill Size IPR 





Nylon 101 1/8 


1/8-1/4 
1/8 


Nylatron GS 
TFE 


1/8-1/4 
1/8 


Fluorosint 
Nylasint 


2100-3000 


1500-2500 


0.005-0.007 
0.015-0.020 
0.010-0.015 
0.004-0.006* 
0.010-.015¢ 
0.0013 
0.005-0.007 
0.015-0.020 


1/16 
1/2 
1/8-1/4 
1/4 


1/8-1/4 
1/16 
1/2 





* For close tolerances 
+ Less critical tolerances 














Table 3 — Thread Chaser Geometry for Industrial Plastics* 





Tangential Chasers 
Rake angle 
Throat angle 
Cutting portion 
Lead-nut portion 

Radial Chasers 
Rake angle 


Throat angle 
Threading Ratio: 
Spindle speed to thread speed 


TFE and Nylon 

5 - 10° 

50° 

0.019-0.021 in. above center 
0.03 1-0.036 in. above center 


o-5° 
50° 


3:1 








* Chasers not recommended for sintered materials 








can be avoided by making certain 
that all surface cuts are clean and 
no rubbing is encountered. 

In machining plastics, it is often 
helpful to know the end use of the 
part. For example, when machining 
Nylasint sintered nylon parts for 
bearings, 1/16 to 1/8 inch of the outer 
layer may be removed. 

But because the material is im- 
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pregnated with lubricating oil to a 
depth of 1/16 to 1/8 during sintering, 
removal of this layer (plus the tend- 
ency of tools to close the pores) can 
radically alter the running coefficient 
of the finished part. Thus if the ma- 
chined surfaces are to be used for 
bearing surfaces, it will be necessary 
to again treat the Nylasint part with 
oil after machining. e 
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As pace-age tolerances tighten 





Maybe microinches aren't enough 


With tolerances on precision parts— 
such as servo-valve spools, diesel in- 
jection pins, air-bearing journals, and 
gyroscope gimbals—rapidly creeping 
down toward one millionth of an 
inch, surface finish requirements are 
becoming astronomical. Some of to- 
day’s specifications call for surfaces 
measured to one-tenth or one-hun- 
dredth of a microinch. 

The need for better means of 
measuring these ultra-smooth sur- 
faces was a dominant theme of the 
Surface Metrology Seminar held 
May 22 and 23 at the 1961 Annual 
Engineering Conference of ASTME 
in New York. 

And industry’s recognition of this 
problem was evident at the Tool 
Show itself, where so many exhibi- 
tors displayed their approach to the 
accurate measurement of tolerance 
and finish. 


Surface: 0.01 microinch 


A summary of these problems—and 
a look at probable surface require- 
ments and specifications for the fu- 
ture—was presented to the seminar 
by Charles H Good, of Micrometrical 
Mfg Co, in a paper prepared by him 
and the company’s sales manager, 
Frank W Kabat. 

“This is coming,” Good stated as 
he flashed a transparency showing a 
finish specification of 0.01 microinch. 


“Even today the manufacturers of 
bearing races are specifying rough- 
ness in terms of fractions of a micro- 
inch.” 

This illustrates the challenge. Be- 
cause more parts will have surface 
specs, and because these specs will 
have lower values, control will have 
to be tighter and 100% inspection 
will be required. Therefore, rough- 
ness measuring equipment must be 
built right into the transfer machines 
and process lines, with information 
fed back to reject the part and con- 
trol the process. 


Built-in skill 

He illustrated this approach by 
describing a completely automatic 
setup, in a railroad maintenance 
shop, for reworking of railroad axles. 
Once a tracer has examined the 
critical bearing surface for correct 
finish, its controls direct the axle 
along one of two paths, depending 
on whether or not the surface is 
acceptable. 

Applying controls to grinding pro- 
cesses—to put control back into the 
machine and leave the operator free 
to use his skill in getting a better 
finish—was the principal idea in 
Richard J Levi’s paper on precision 
grinding to specified surface finishes. 
Results described by Levi—the pres- 
ident and general manager of Elec- 


tro-Autosizing Machine Corp—are 
shown below. 


Additional concern 


Another problem discussed during 
the seminar was the need for agree- 
ment on standards and specifications. 
The consensus during panel discus- 
sion: If standards are to have real 
meaning, everyone connected with 
metrology must carry out extensive 
experimentation. Also, there is a 
real need for facilities for sharing 
the information gained in this test- 
ing. 

What specifications to use must 
also be decided. Dr R E Reason, chief 
of instrument engineering and devel- 
opment at Taylor, Taylor & Hobson, 
Leicester, England, said that a part’s 
job must determine how nearly ac- 
curate the part must be. “Consider 
what dimensions are critical, and 
put these on your drawings,” he 
recommended. “Use the most profit- 
able limits.” 


Special specs 

Engineers need to know more 
about roughness and how to specify 
the necessary limits on a part. Two 
surfaces, Good noted, can have the 
same smoothness, but one can fail to 
measure up because irregularities are 
too regular. (More details on this 
are given on p3.) e 
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Adding more control to grinding is illustrated, graphically, in 
these three charts. In all cases, the time up to | is the infeed 
phase, during which there is actually some elastic deformation 
of the part. When feed stops (1), spring-back energy is re- 
leased in the sparkout or well phase (1 to 2). In Case I, 
where there is no size-monitoring device, grinding wheel is 
fed for a constant period of time (tc) to bring workpiece to 
oes size. Operator's skill during dwell is important to 
nish. However, it is difficult for him to forsee the influence 
of feed variations on maintaining size and on errors in shape 


and finish during the first phase. The workpiece is left with 
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a gray zone, roundness error, and unresolved surface grain 
or poor finish. In Case II, operator is again bringing the wheel 
into a preset size stop, but the moment of retraction 
is determined by a size signal taken from workpiece itself 
by a size detector, not a timer. The only remaining error 
(gray zone) is roundness, but it is above the size line rather 
than straddling. In Case III, grinder is equipped with auto- 
matic size detector that stops feeding at size and removes the 
wheel after dwell. Thus, operator is free to observe the metal 
removal rate, the degree of form error remaining, and how 
wheel is reacting. He is free to concentrate on surface finish 
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Rapid-boring cutter heads, attached to hollow boring bars, dis- 
pose of 65 internally. From left to right: trepanning head, 
read set up for counterboring, counterboring head, 


trepanning 


solid boring head, form tool. Pairs of small tools (far right and 
front) are solid drilling heads with soldered-on shanks. All 
cutter heads are readily replaceable 


Rapid boring of deep holes 


Simple, fast and precise, this German World War Il de- 
velopment is solving many problems in machining of 


refractory metals 


By Ragnar Carlstedt, 
senior project engineer, 
Kennametal Inc, Latrobe, Pa* 


The rapid-boring process thrives on 
the toughest deep-hole machining. In 
hardened steels and refractory alloys, 
it can do boring, counterboring, and 
trepanning work almost impossible 
with similar techniques. 


*When this article was written, the author was 
director of development and engineering, Peter 
J] Salmon Co, Inc, Glenside, Pa 
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Compared to conventional gun 
drilling, rapid boring also offers these 
advantages: 

e The technique is much simpler. 

e It is much faster. Feed rates are 
four to ten times as great. 

e Surface finish is so good that many 
secondary operations, like reaming 
and grinding, are not necessary. 

e Tool life usually is longer, and 
straightness-concentricity tolerances 
are closer. 

Developed in Germany near the 
end of World War II, rapid boring 
still has not realized its potential. 


June 12, 1961 


Only about 500 machines are pres- 
ently in use; of these, Germany is 
believed to have produced some 200. 
In the United States, LeBlond was 
the first machine-tool builder who 
produced a machine designed for this 
work. 


What is rapid boring? 

Rapid boring means exactly that. 
Peter J Salmon Co (Glenside, Pa) 
has machined such metals as titani- 
um at 8 ipm, aluminum at 60 ipm. 
This article describes these opera- 
tions and others, including rapid 
boring of refractory metals. 

Even at these speeds, machining 
can be to close tolerances. Straight- 
ness can be held to + 0.0005-in. bow 
per 12 in., and concentricity to 0.010- 
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Rapid boring .. . 


in. tir, independent of length. Fin- 
ishes of 63 mu and better are obtain- 
able; and in free-entry metals, fin- 
ishes average 32 mu. 

What makes rapid boring unique 
is the way it combines these four 
operating principles: (1) The work, 
rather than the cutting tool, rotates 
in the spindle. (2) Unusually high 
horsepower, applied at the cutting 
head, boosts the feed rate to as much 
as ten times that of conventional 
gun drilis. (3) Chip removal is in- 
ternal, through a special-design cut- 
ter head attached to the hollow bor- 
ing bar. (4) To flush away chips 
generated by such a heavy feed, cool- 
ant flow rate is heavy—about 300 
fpm. 

Built to make the most of these 
features, the LeBlond-Carlstedt rap- 
id borer is a massively constructed 
machine designed for carbide tooling. 
At Salmon, spindle horsepower up 
to 50 hp is being applied, with heat 
buildup at the cutter head controlled 
by circulation of refrigerated cool- 
ant. 

Rapid boring on the LeBlond- 
Carlstedt is a much simpler process 
than gun drilling. Cutter head tol- 
erances are broader, and tool life 
is longer between regrinds. Too, tool 
geometry is not so critical, yet tol- 
erances are held more closely and 
finishes are better. 


Internal chip disposal 

The rapid-boring technique pro- 
vides for coolant flow over the bor- 
ing bar and cutter head to the cutting 
edge and pads of the tool. During 
machining, coolant is flushed back 
through the cutter head and boring 
bar, carrying chips with it. This in- 
ternal chip disposal permits heavy 
feeds, making it possible to drill re- 
refractory materials at reasonable 
feeds and conventional materials at 
very high feed rates. 

At the control desk of the rapid 
borer, infinitely variable hydraulic 
feed control is available, so that the 
operator can save time with rapid 
advance and reverse. Spindle speeds 
are also infinitely variable, even un- 
der load. This combination of con- 
trollable horsepower and spindle 
speed gives the operator optimum 
control over machine output. On sin- 
gle-purpose machines, on the other 
hand, only the feed is infinitely vari- 
able under load. 

To prevent work hardening of the 
material, always a problem in deep- 
hole machining, a protective control 
actuates whenever the cutter head 
gets dull. As the cutting edge loses 
its sharpness, the control automati- 
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Boring bar shown on left has a 0.285-in.-dia cutter head attached by low-temp solder. 
Coolant and chips are disposed of through the center of the bar. To right is the finish- 


bored workpiece 


cally applies more power, to main- 
tain the desired feed rate. Then a 
pressure relay senses the power in- 
crease and the spindle retracts from 
the work 

Normally, the operator sets the 
controls at a feed rate selected for 
the material and the cut. If the op- 
erator discovers that the power re- 
quirement at this feed is lower than 
the rapid-boring potential, he merely 
pushes up the feed rate to boost the 
power (provided chips are not too 
large to pass through the opening 
in the cutter head). 


Cutter-head design 

Rapid boring’s remarkable accuracy 
comes from the design of the cutter 
head, together with the fact that the 
work (rather than the tool) rotates 
in the spindle. All boring, counter- 
boring, and trepanning heads have a 
three-point suspension design, be- 
cause three points are required to 
generate a perfect circle. Each cut- 
ter head has a single cutting edge 
and two support pads. 

Because of these two design prin- 
ciples, concentricity and runout tol- 
erances can be held to low figures. 
In the reboring of tubing, as Salmon 
is often called upon to do in its 
jobbing operations, the tool does not 
tend to follow the old hole, as it 
would in the gun-boring process. In- 
stead, the boring head follows the 
tube’s center of rotation. The tube, 


'‘ incidentally, is chucked on the OD, 


assuring rotation around the center 
and producing a uniform wall thick- 
ness in the rebored workpiece. 

Salmon’s two rapid borers can ma- 
chine holes up to 140 inches long, 
in diameters from % to 5 inches. 
The large machine, a LeBlond-Carl- 
stedt No. 60, can swing a 17-in.-di- 
ameter workpiece. Equipped with a 
50-hp spindle motor, this machine 
also has a 65-hp motor that pumps 
coolant at rates as high as 180 gal- 
lons a minute. A 10-ton refrigera- 
tion unit removes heat from the 
coolant. 


Coolant system 

Rapid boring requires about three 
times as much coolant as gun drilling, 
to give good tool life, prevent wear 
on cutter pads, and carry away chips. 
Cutter pads are subject to about 1000 
lb of thrust, or a unit pressure of 
3000 to 4000 psi. And because these 
pads reach a surface speed of about 
450 fpm, the lubrication and cooling 
problem involves them as well as the 
cutting edge. As a result, a bearing 
film must be built up for the pads; 
in fact, the tool must be lubricated 
as if it were a bearing. 

Shell Garia Oil H, a high-sulfur 
product containing special additives, 
is the coolant. This oil’s low viscos- 
ity permits high-velocity flow that 
carries away the maximum amount 
of chips, even through tiny holes (as 
small as %-in. diameter) in cutter 
heads. Salmon has tried other oils 
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in rapid boring, but tool life has not 
been as good. 

Coolant is introduced to the out- 
side of the boring bar by a pressure 
head that provides a sea] around the 
bar, so that the oil cannot leak out. 
When chip-laden coolant comes from 
the boring bar, it goes through a cy- 
clone, which steps down the velocity, 
then through a filtering system. The 
entire coolant system is enclosed. 

A magnetic separator and mechan- 
ical fine filter remove chips; then the 
refrigeration unit removes heat be- 
fore the coolant circulates back to 
the pressure head. 


Boring hardened steel 

The following case histories show 
what the rapid-boring technique can 
do in work on hardened steel: 

AISI 4130—Hardened to Rh 43C: 
This material can be bored to tol- 
erances as good or better than those 
obtained in gun boring mild steel. 
And the job can be done at much 
faster rates. In one operation on 12- 
inch lengths of this material, a %-in.- 
diameter hole at a feed of 9 ipm was 
drilled. 

AISI 4340—Here, on stock 137 in. 
long, a 1-in.-diameter through hole 
was bored at a feed of 244 ipm. This 
material had a Rh 32C hardness. 

AISI 316 stainless—This is a good 
example of the remarkable tool life 
of the process. A 1%-in.-diameter 
hole was bored in this material at 
a feed of 5 ipm. Tool regrinding was 
required only every 35 feet. 

The grade of carbide is important 
to tool life. Because of the heavy- 
duty machine, and the design of cut- 
ter and boring bar, it has been pos- 
sible to use better grades of carbide 
than those normal to gun drilling 
and trepanning. Instead of Kenna- 
metal Kf or K4H, K8 and a special 
tungsten-titanium carbide (No. 5693) 
is being used. 


Fine surface finishes 

Rapid boring eliminates some op- 
erations considered standard practice 
in gun boring. There is no need to 
ream the hole or grind it. Often 
honing can be skipped, because the 
internal finish (32 to 63 mu) is usu- 
ally satisfactory. If honing is needed, 
that step can be begun directly after 
boring. 

One reason for the fine surface 
finish: Metal chips never are in con- 
tact with the drilled hole. Because 
the high-velocity coolant carries the 
chips away inside the cutter head 
and boring bar, the chips cannot be 
jammed between boring bar and the 
hole, thus scoring the surface. 


Boring slide (right) feeds boring bar through pressure head and into the workpiece 
(not shown). Automatic support (left), shown in open position, is hydraulically actuated 
to open as the boring slide feeds, so that slide can move along the bed 


Small-diameter workpiece gets support from sleeve assembly, which is then clamped 
between conical drivers. This setup prevents whipping of the workpiece and loss of 
concentricity in deep holes. Pressure head and clamping slide (left) guides coolant to 


boring bar and seals against leakage 


Because chips need not be flushed 
away outside the boring bar, there 
is no need for a kidney-shaped bar 
(as in gun boring). The circular 
cross section of the rapid-boring bar 
has a section-modulus more than 
four times as great as the kidney- 
shaped bar’s. Thus, in rapid boring 
more than four times the power can 
be applied at the cutting edge for the 
same angular deflection of the bar. 
It follows that the rate of feed can 
be at least four times as fast. 

Salmon recently tried out a hollow, 
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solid-carbide bar, 110 inches long, 
developed by Kennametal for a %- 
in.-diameter drill. Penetration was 
twice that of a steel boring bar, and 
vibration was of such low amplitude 
that it was scarcely noticeable. And 
because the modulus of elasticity of 
carbide is three times as high as that 
of steel, three times the power can 
be applied at the cutting edge. 


Feeds for refractory metals 


Tough metals like titanium, In- 
conel-X, Hastelloy, K-Monel, A-286, 
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Rapid boring . . . 


and the 300 and 400 series of stain- 
less steels can be machined readily 
by the rapid-boring process. The 
secret of success with these metals 
depends on proper chip formation. 
Depending on hole size there are 
two possible courses of action. 

e For small-diameter holes, it’s nor- 
mally good to lower the feed rate, 
perhaps even to that for gun boring. 
At this rate, chips are plastic and, 
even when long and stringy, will 
travel through the small holes in cut- 
ter head and boring bar. This low 
feed rate will be successful even on 
AISI 304, a material whose chips are 
very difficult to break up. 

e For larger holes in refractory ma- 
terials, it is usually possible to break 
up chips with extremely high feeds 
and speeds, coupled with high cool- 
ant velocity. Feed rates approaching 
ten times those for gunboring will 
usually get the chips out without 
difficulty. 


Rapid-boring Inconel 

A refractory metal like Inconel 
work hardens very readily. But Sal- 
mon has successfully applied the 
rapid-boring process to this material. 
In one job, a hole was drilled in In- 
conel-X at a feed of % ipm. Toler- 
ances for the hole (44 in. long by 
0.286-in. diameter) were not critical, 
but the diameter was kept within 
+0.001 in. Not more than 1% of 
production had runout greater than 
0.040 in 

The full 44-inch lengths of In- 
conel-X couldn’t be bored without 
resharpening the cutter head, so the 
job was done in three steps: two 18- 
in. bites followed by an 8-in. bite. 
The cutter head was replaced after 
every two steps. With this procedure, 
each 44-inch hole required a little 
less than two hours to complete. 

In a more recent Inconel] part, a 
1%-in. through hole was bored ir 
stock 51 inches long by 2% inches 
OD. Feed was 2% ipm at a speed of 
530 rpm. Total runout here was only 
0.008 inch. 

The alloy A-286AL is understood 
to be even more difficuit to machine 
than Inconel-X. One order for rotor 
bolts of this material required drill- 
ing a through-hole of 0.285-inch di- 
ameter in stock 43% inches long 
This job had been attempted by gun 
boring, but couldn’t be drilled more 
than 7 inches deep; and the tool 
needed resharpening every 3 inches. 

Rapid boring did the job success- 
fully. The hole, cut at a feed of 1% 
ipm, had a finish of 63 mu and a to- 
tal runout of 0.030 inches. And the 
cutter head had to be resharpened 
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only once during each 4342-inch 


length. 
Rapid feed on K-Monel 


From K-Monel, a tube was pro- 
duced with wall thickness of 0.005 
in. and tolerances to +0.0005 in. The 
tube, 11 inches long, was bored from 
solid at a feed of 3 ipm. For this 
job, oversize stock was used, so that 
after rapid boring the tube could be 
turned down to the proper OD. The 
accuracy of the job depended on how 
concentric the boring was; any sig- 
nificant runout would have thrown 
off the OD and caused permissible 
tolerances to be exceeded. 

After boring and honing, the blank 
was put on a ground-to-size mandrel 
with virtually no play. Now the OD 
was turned down, then the tube was 
honed again on the inside and 
brought to final ID. This process was 
repeated for finishing the OD, plac- 
ing the tube on another mandrel and 
grinding the OD down to the spec- 
ified wall thickness. 

In recent work on K-Monel, a hole 
19/32 inch in diameter was rapid- 
bored through stock 24% inches 
long, with a 4%-inch OD. This hole 
was bored at the rate of 2% ipm. 


Boring other materials 


Titanium and its alloys are being 
rapid-bored, with no problems, at 
feeds greater than 8 ipm. At normal 
cutting temperatures, titanium picks 
up oxygen to form titanium oxide, 
a hard material that rapidly breaks 
down the tool’s cutting edges. But in 
rapid boring, coolant keeps the cut- 
ting area sealed off from contact with 
the air. Thus there is no trouble- 
making oxide. 

We have had some experience with 
niobium, a strange material very dif- 
ficult to drill, and discovered that 
carbide tooling won’t work, because 
the metal wears away so fast. But 
with HSS cutter heads and very low 
cutting speeds, we have had reason- 
able success with niobium. 

Pure molybdenum metal has been 
most difficult to bore. The machin- 
ability factor is high, and the metal is 
highly susceptible to workhardening. 

In soft metals like pure aluminum, 
primary concern is to maintain hole 
size and straightness. The feed rate 
can be extremely high. In one job 
on pure aluminum, an 18-inch-long 
hole (1-17/32-in. dia) was drilled at 
a feed of 60 ipm. 


Boring hardened gunstock 


For a gunbarrel 135 inches long 
with a bore diameter of 1% inches, 
a tolerance of +0.001 in. was held 


The materia] here was AISI 4340, 
hardened to Rh 38C. Maximum run- 
out was 0.019 inch, an internal fin- 
ish was less than 32 mu. 

The machining procedure here: 
rapid-bore the stock, stress-relieve 
it in a vertical position, turn down 
the OD, then counterbore to size at 
6 ipm. 

Rapid boring is the only produc- 
tion process that will produce holes 
to such close tolerances, with good 
internal finish, and offer tool life 
beyond that of any other metal- 
cutting process. Hardened stock 
doesn’t handicap rapid boring: It 
permits higher feed rates, thereby 
speeding output. 


Cutter-head design 

The rapid-boring process is so 
accurate that tool geometry is not 
important. Cutter heads that 
have been reground by hand to 
tolerances of something like +0.030 
inches can be used. And it is usually 
not necessary to regrind or measure 
heads. Rapid-boring operations with 
these cutters are just as good as those 
with cutters that have been reground 
with extreme accuracy, Salmon be- 
lieves. 

The cutter heads are readily re- 
placeable. Small-diameter heads 
(up to 11/16 inch) are attached to 
the boring bar with low-temperature 
solder. Above that size, the head is 
fastened to the boring bar with a 
coarse thread. 

Cutter heads—whether for solid 
boring, counterboring, or trepanning 
—have only one cutting edge. Each 
has two chip dividers, except for 
the very large sizes, which have 
three. On trepanning heads, the 
carbide pads are cylindrical. When 
these pads wear, they can be rotated 
a little and reground, for use over 
and over again. 

Counterboring heads have not 
been fully exploited in the United 
States, but this operation has great 
potential for production economies. 
In commerical tubing, for instance, 
concentricity usually is held to 
+10% of the diameter—not good 
enough for many applications. But 
in counterboring concentricity can 
be held to within 0.010 in. tir. This 
operation is extremely fast (twice 
as fast as solid boring) and the finish 
is exceptionally good. Counterboring 
heads can be as large as 20-inches 
diameter. 

On larger-diameter work, which 
calls for a through hole, Salmon 
prefers trepanning with heads de- 
signed for hole diameters from 1% 
up to 12 inches. e 


too 
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Yard storage frees indoor space 


How can you get 5000 square feet 
of additional manufacturing space 
without adding one square foot to 
your plant? 

One company has done just this, 
at less than half the cost of building 
a plant extension. The solution: 
Move an indoor storage area to an 
unused outside area, freeing the in- 
door space for more production ma- 
chines. 

At its Warren, Ohio operation, the 
Taylor-Winfield Corp sorely needed 
another 5000 sq ft of manufacturing 
space. The company could have built 
an addition to the plant, at an esti- 
mated cost of $110,000. But investiga- 
tion showed that one area— for 
storing steel plate that goes into the 
welding, forming, and work-handling 
equipment built by the company— 
was large enough to meet space 
needs. Furthermore, an unused out- 
side area was large enough for stor- 
ing the plate. 

For only $50,000 
made the change by 
® Laying a reinforced-concrete apron 
in the unused space adjoining the 
plant 
® Installing a 24-ft-wide overhead 
door in the side of the plant 
® Buying a giant fork truck that can 
litt 40,000 lb of steel plate from in- 
coming flat-bed trailers 

With the new setup there are two 
other advantages (besides the sav- 
ings): Manhours spent in unloading 
and storing steel have been cut by 
50%, and there is a distinct improve- 
ment in the plant’s safety record. 


Old setup 


Before setting up the outdoor stor- 
age area, the plant kept its steel 
inventory in vertical racks inside the 
fabricating shop. Steel plates, as 
thick as 7 in. and as large as 90 by 
240 in., were stored in a 50-by-60- 
foot area. Another area at one end of 
the fabricating bay was kept clear 
for unloading stee] that came in on 
flatbed trailers. 

Inside, an overhead bridge crane 
unloaded plates from the trailers, 
placing them in storage near the 
center of the bay. This same crane 
withdrew stock from storage as need- 
ed and delivered it to machines. 

Handling steel this way required a 
crane operator and, usually, one man 
on the floor. As a result, unloading 
and transfer time were excessive, be- 
cause the crane could handle only 


the company 
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Giant fork truck unloads steel plate (as much as 20 tons at a time) from flatbed 
trailer. Truck stores plate in yard, later delivers it to machines through door (left) 


that is radio-controlled from the truck cab 


one plate at a time. And production 
was often interrupted, for workers 
had to move from their machines 
and stand in the clear when plates 
were being moved nearby. 


New setup 

When the company began plan- 
ning for the new outdoor storage, it 
investigated every method for han- 
dling steel in an outdoor yard: jib 
cranes, bridge cranes, magnet cranes, 
and mobile equipment. The company 
finally selected a fork truck for the 
job. 

The pneumatic-tire truck (a Clark- 
lift CY-400) operates over the 46-by- 
320-ft lot, which is paved with an 
8-in. layer of reinforced concrete, 
and brings steel into the shop 
through an overhead door. This door 
is radio-controlled from the truck, so 
that the operator can open and close 
it without having to leave his cab. 

Taylor - Winfield’s steel supply, 
from mills in the area, arrives on 
flatbed trailers. When a truck pulls 
into the yard, the fork truck goes 
out to unload the trailer. If the load 
consists of several plates that weigh 
no more than 40,000 Ib, the fork 
truck picks up the entire load. Heavy 
plates (6 and 7 in. thick, and weigh- 
ing up to 20 tons each) are handled 
one at a time. To unload the average 
trailer, it takes 15 minutes, compared 
to the 45 minutes it used to take the 
overhead crane to do the job. 
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When the shop needs plate, the 
fork truck brings it in from outside, 
placing it on blocks so that the over- 
head crane can pick it up. If an 
oxyacetylene cutting machine needs 
a plate, the fork truck delivers it 
directly to the machine. Any plate 
that remains after cutting goes back 
to the yard via the truck. 


Other truck jobs 


Although steel handlng is the fork 
truck’s primary function, it also han- 
dles other jobs. For example, it un- 
loads and stockpiles lumber that goes 
into shipping crates. The truck can 
unload a full trailer-load of lumber 
in one operation that takes only 15 
minutes. This job used to take as 
long as 1% hours. 

The shipping department uses the 
fork truck to load crated machine 
assemblies onto outbound trailers. 
Before the truck was available, these 
loads often had to be picked up by 
one overhead crane, then transferred 
to another, before they finally got to 
the shipping area. The truck not 
only reduces the handling necessary, 
but does the job faster. 

In areas that aren’t accessible to 
cranes, large crates that weigh up to 
20 tons were often loaded by riggers, 
who had to be called in on contract. 
This expense has now been reduced, 
because the fork truck has enough 
capacity and mobility for many of 
these assignments. ® 
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PERCUSSIVE WELDING 


When soldering isn’t good enough, when resistance 
welding can’t do the job, percussive welding can often 
save the day—producing highly reliable joints, even 
when welding fine wires in hard-to-get-at places. Here’s 
how it works and what it can do 


By W A Owezarski 


Laboratory*, Schenectady, N Y 


A J Palmer. 


Knolls Atomic Power 


*Operated by General Electric Co for the Atomic Energy Commission 


Percussive welding can join dissimi- 
lar metals. It can join fine wires to 
each other or to larger pieces. It can 
weld fine wires in cramped quarters. 


Just what is it? 


In brief, two workpieces are 
brought together rapidly, and, just 
before they meet, a flash of arc melts 
both the colliding surfaces. The 
molten surfaces are then squeezed 
together by the collision, and some of 
the metal is forced out to the sides 
of the joint. 

Percussive welding can do many 
jobs that resistance welding either 
cannot do, or can do in a limited 
way only. The latter is definitely 
limited, for example, when it comes 
to joining wires of widely differing 
physical properties. And making 
joints in fine wires (0.002 to 0.015 
inches in diameter) is even more 
difficult with resistance welding. 


Weld for reliability 


Admittedly, cross-wire welding 
and upset-butt welding (both types 
of resistance welding) can make 
serviceable joints cheaply and easily 
and thus have replaced soldered con- 
nections more and more in recent 
years. But resistance welding, be- 
cause of its limitations, canot solve 
the increasingly difficult problems of 
achieving reliability in electronics 
and similar work. 

But this is just the sort of work 
that percussive welding does excep- 
tionally well. One major advantage 
of the process: It is almost instan- 
taneous. 

It works this way: A capacitor 
bank is first charged (as shown 
schematically at right of next page) 
and then one workpiece is advanced 
toward the other. When the parts 
are close enough, the capacitor bank 
discharges between them. The in- 


tense arc formed by this discharge 
heats the parts to their melting points 
in a small fraction of a second. Then 
they are forged together and quickly 
resolidify to form a weld. 

Of course, all this must be pre- 
cisely controlled. The charging volt- 
age, the total capacitance, the forg- 
ing force and speed of the approach- 
ing parts, and the value of the series 
resistance are all important in mak- 
ing a good weld. 

The voltage and capacity deter- 
mine the energy stored in the system 
and, consequently, the heating effect 
of the arc. The approach speed de- 
termines how much time the arc has 
to heat the parts, and the series re- 
sistance regulates how the arc em- 
ploys that time. That is, it controls 
the discharge time. 


Calls for close timing 


Timing is very important because 
of the brief intervals involved. For 
example, if the parts are forged too 
soon, the are is snuffed out before 
they are ready to be joined. If the 
forge is delayed too long, the inter- 
faces may resolidify before contact 
and then fail to bond. The easiest 
way to determine the proper timing 
is by experiment for each job. 

The percussive welder developed 
at the Knolls for joining wires is 
diagrammed on next page, top. Elec- 
trolytic capacitors rated at 20 mfd 
and 600 vdc, maximum, form the 
energy reservoir. Twenty of these 
are connected in parallel (making a 
total of 400 mfd capacitance) but 
they are arranged so that all or only 
a portion of the bank can be em- 
ployed at any time. 

The d-c voltage source has a vari- 
able output rated at 0 to 500 volts 
and 100 milliamps maximum. Thus, 
the maximum possible energy out- 
put of this percussive welder when 
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does the «: work 
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Shop-made percussive welder joins fine wires to each other or to larger parts. Drop 
arm carries upper wire down to a collision with lower one, but, before they meet, the 
approaching surfaces are melted by an arc, powered by capacitor bank 


‘ale 
me 


Percussive welding shows its versatility: Nichrome wires are percussive-welded to 
stainless steel plug after being joined to copper conductors. Complete assembly 


has two more wires (chromel and alumel) join 


charged to 500 v is 50 watt-seconds. 
1 
W = —CV2 
( 2 « ) 


The series resistor in the circuit is 
a stepless 0 to 7.5-ohm, 50-watt po- 
tentiometer. Its heavy power rating 
avoids overheating during the weld 
pulse, and the ohmic values provide 
adequate range of operation for the 
capacitance and voltage employed in 
this system . 

The mechanical part of the per- 
cussive welder must provide two 
major functions. One is forging; the 
other is positioning. 

A gravity-operated cantilever, piv- 
oted on a “friction-free” bearing, is 
a simple and effective forging de- 
vice. Its starting height can be ad- 


to top of plug. 


justed to vary the forging speed and 
impact momentum. The effective 
weight of the cantilever in this weld- 
er is about 6 oz, but additional weight 
can be easily added, if desired, for 
greater forging. 


Pin vise makes good clamp 


The second mechanical function is 
positioning, including fixturing. Pin 
vises provide excellent fixturing for 
wire components because of their 
simplicity, availability, economy, and 
rigidity. The wires must not slip 
during impact, or the forging effect 
will be inconsistent. 

Positioning is very critical for 
small-diameter-wire butt joints. 
When the wires are 0.010 in. in dia, 
they must be aligned within 0.001 
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Percussive welding starts by charg- 
ing capacitor (a). Then the drop (b), 
the arc (c), and the forge (d), call 


for precise timing 


to 0.002 in. to assure a good joint. 

To obtain this accuracy, the per- 
cussive welder at the Knolls has a 
compound table with a screw-oper- 
ated travel in two directions. During 
alignment, the operator observes the 
parts through a magnifying glass and 
manually adjusts the table to the de- 
sired position. 

Preparing the wires for welding is 
not usually very critical—ordinarily, 
they can be cut with a good pair of 
diagonal cutters. But some filing may 
be necessary if the wire is flared too 
much by the cutters. 

Generally, cleaning is not too sig- 
nificant; the weld interface is self 
cleaning because of the explosive 
nature of the weld. Perhaps the only 
major requirement is to insure good 
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Percussive welding .. . 


electrical contact at the holding fix- 
ture. 

Among the problems solved by the 
percussive wire welder at the Knolls 
have been several unusual metal 
combinations. The table at right 
shows some representative examples 

But difficult metal combinations 
are not the only problems that have 
been solved by this process. A num- 
ber of jobs have required precisely 
located wires in very confined areas 


Welds in close quarters 


One example of this is shown on 
p 115. The plug is stainless steel, 
0.080 inches in diameter, and the 
wires are each 0.015 inches. The two 
wires shown are Nichrome, and two 
others—chromel and alumel—were 
added in subsequent operations. In 
addition, the Nichrome wires had 
previously been butt-welded to cop- 
per conductors. This is a perfect ex- 
ample of the versatility and flexi- 
bility of this inexpensive tool. 

The quality of percussive-welded 
joints is excellent. When tested for 
strength, they are stronger than the 
weaker base metal, and in all cases, 
the failure in the base metal is far 


840 square holes in 77 minutes 





Putting nearly a thousand square 
holes into a small aluminum plate is 
one of the toughest imaginable ma- 
chining jobs, but it’s a cinch with 
a numerically controlled turret ma- 
chine that not only drills the holes 
automatically but then indexes to 
broach them square. 

The job is being done at Hughes 
Aircraft’s Industrial Systems Divi- 
sion on a Model 2 BHT Burgmaster 
which produces 840 such holes in one 
setup at a rate of 77 minutes per 
plate. 

The holes are 0.145-in. square, ar- 
ranged in two groups of 420 on the 
8 x 20 x %-inch-thick plate. Each 
group is laid out in 21 rectangular 
patterns of 20 holes each (2 by 10 
holes). Spacing between holes in 
each rectangular pattern is 0.200 in., 
+0.002 in. 

The holes are all drilled to 0.143 in 
diameter, leaving very little stock 
for following-up with an HSS push 
broach in the second spindle of the 
6-spindle turret 

The automatic drill-broach cycle is 
completely controlled by the Hughes 


3-axis numerical control system, 
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Material Material Size, in. 


0.015 dia (both 


Chrome! to alume! 


Copper to Nichrome 0.015 dia (both) 


Copper wire to 0.015 dia wire 


Type 304 plate 





Nichrome wire to 0.015 dia wire 


Type 304 plate 


0.015 dia wire 


Chromel-atumel wire 
to Type 704 plate 


0.040 sq (both 


Thorium to thorium 


Thorium to Zircaloy-2 0.040 sq (both 


weld. Photomicrographs 
show complete metallurgical bonds. 

The equipment for this process can 
be built from parts available in most 
labs or shops. For $200 or less, a very 
welder can be built which 


from the 


useful 


Volts 





PERCUSSIVE WELDING TESTS AND RESULTS 


Forging Tensile Location 
Distance, Strength of 
Ohms in. 1000 psi‘ Failure 


130 1.0 43 77.3 Alumel 


1.5 ta 39.1 Copper 


40.0 Copper 


Joint 


Joint 


65.0 
Not 
measured 


Not 
measured 








may solve any number of wire-join- 
ing problems. Once such a piece of 
equipment is available and the shop 
learns what it can do, it’s apt to see 
more service than the spot welding 
equipment employed previously. e 








which provides automatic position- 
ing of the 2-axis table from pre- 
programmed l-inch tape to within 
+0.001 in. 

Production speed is largely the 
result of programmed positioning 
(table moves at 3 ips). Programming 
is simplified by planning one 20-hole 
pattern, then duplicating it on the 
tape for the others. This work, in- 
cluding tape preparation takes 1% 
hours. 


Programming speeds drilling 

Optimum positioning speed (less 
than 1 second) is not attained by 
drilling (and broaching) each hole in 
progressive order. Rather, it is at- 
tained by programming moves with 
distances somewhere between % and 
1% inches. 

Movements shorter than this cre- 
ate too much creep distance; longer 
moves take more time to reach posi- 
tion. As a result the order of drilling 
and broaching each pattern of 20 
holes calls for producing the first 
hole, then one % to 1% inches away, 
then another the same distance from 
the second, etc. e 
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Research sheds new light on... 


TURNING 
MALLEABLE IRONS 


By Hans J Heine, technical director, 
Malleable Founders Society, 
Cleveland, Ohio 


Only recently completed, two exhaustive research programs 
have produced authoritative data on the machining of malleable 
irons. On the following pages we present the conclusions. 

Here is another AM/MM report-in-depth to Metalworking — 
one that answers such significant questions as these: 


@ What are recommended feeds and speeds for turning malleables? 
® How does cutting fluid influence tool life? 


® How do machining characteristics of malleable 
compare to those for other types of iron? 


© How successfully can ceramics machine malleables? 


COPYRIGHT 1961 BY McGRAW-HILL PUBLISHING CO, INC, 330 W 42nd ST, NY 36, NY 
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TURNING MALLEABLE IRONS .. . 


FIG. 1 





TURNING GRADE 32510 MALLEABLE 
IRON,ROUGHING AND UNDER SKIN COARSE CUTS 
EFFECT OF SPEED, FEED, AND CUTTING FLUID 


FIG. 2 





TURNING GRADE 32510 MALLEABLE 
IRON,SURFACE SKIN ROUGHING CUTS 
EFFECT OF SPEED, FEED, AND CUTTING FLUID 


Roughing Cuts 
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The machinability of malleable 
irons is outstanding, compared to 
ferrous metals with similar proper- 
ties. It is their microstructure that 
makes malleables so easy to 
machine. 

There are two types of malleable 
irons, each the product of the manu- 
facturing process described below. 

Malleable irons are made by heat 
treating white-iron castings — iron- 
carbon alloys that “freeze” white 
when cast, that is, all carbon present 
is in the combined form. In these 
alloys, the amount of carbon can 
range from 2 to 3%, but other ele- 
ments (silicon, manganese, sulfur, 
and phosphorus) must be controlled 
within close limits for any particular 
carbon content. 

Very hard (Bhn is 450-500) and 
brittle, white-iron castings have a 
microstructure of iron carbide and 
pearlite. Subjecting these castings to 
controlled heat treatment—the pro- 
cess is called malleablization — 
converts them into malleable irons. 
The type of heat treatment deter- 
mines the final matrix structure, 
which defines the two types of mal- 
leable iron: 

e Ferritic — Here the structure 
consists of uniformly distributed 
nodules of graphite (temper carbon) 
in a matrix of ferrite. 

e Pearlitic — In this malleable 
iron, a controlled amount of com- 
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bined carbon (0.3 to 0.9%) is left in 
the final structure. Depending on 
the heat-treat cycle, this may be in 
the form of tempered martensite, 
spheroidite, or pearlite. 

Key to malleable’s excellent 
machinability is the temper carbon, 
which serves a dual function: (1) 
The carbon nodules act as a lubri- 
cant between the tool and the work- 
piece. (2) The way that the nodules 
interrupt the metal matrix causes a 
discontinuous chip to be formed 
during machining. 


Research on malleable irons 


The two research projects de- 
scribed here are the initial phase of 
a comprehensive program, sponsored 
by the Malleable Founders’ Society, 
on the machining characteristics of 
malleable irons. 

One project, carried out by Metcut 
Research Associates (Cincinnati, 
Ohio) covered turning of four 
grades of malleables—one ferritic, 
three pearlitic—with carbide-tipped 
tools. 

A second project, conducted at 
Purdue University, examined the 
life of ceramic tools during inter- 
rupted cuts on high-strength pearl- 
itic malleable iron. 

The sponsors wish to stress that 
research covered only the set of 
conditions described in this article. 
Attempts to apply the recommenda- 
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tions to other conditions could be 
misleading. 
Turning ferritic malleable 


At Metcut Research Associates, 
research concentrated on the ma- 
chining of ferritic malleable iron 
(ASTM Grade 32510) and pearlitic 
malleable irons (ASTM Grades 
48004, 60003, and 80002). Here the 
cutter was a Grade K-6 carbide tool; 
for most runs, throw-away inserts 
were used. An American Pacemaker 
lathe, equipped with a 30-hp vari- 
able-speed drive for exact control of 
cutting speed, did the machining. 

Tests related these factors: tool 
life, depth of cut, feed, tool geometry, 
surface finish, and cutting fluid. All 
tests were discontinued at a uniform 
flank wearland of 0.015 in. or actual 
tool failure. (Other test conditions 
appear in each of the graphs). 

From the tests came the answers 
to these questions about machining 
of Grade 32510 ferritic malleable 
iron: 

e What increase in speeds will 
use of cutting fluid permit? 

On roughing cuts, use of a soluble 
oil (1:20 with water) permits in- 
creases of 10% in cutting speeds. 
And on under-skin coarse cuts, this 
oil boosts cutting speeds 30% in the 
turning of ferritic malleable iron. 
Fig. 1 shows these effects. 

This graph (Fig. 1) also reveals 

Text continued on page 120 
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Turning Malleable Iron: Test Conclusions 


The research program on turning malleable irons 
produced these conclusions. See text for further details. 

e Specific turning recommendations for the four 
grades of malleable iron tested appear in the below 
table: 





RECOMMENDED CUTTING CONDITIONS: 
TURNING FOUR GRADES OF MALLEABLES 
All tests, run with Grade K-6 carbide, were discontinued at uniform 
wearland of 0.015 in. Soluble-oil coolant is recommended for all 
conditions. 
Cutting Depth Tool 
Work material and Speed Feed Of Cut Life 
Type of Cut (fpm) _(ipr) {in.) (min) 





Grade 32510 (109 Bhn) Ferritic 

Roughing Skin Cuts 450 0.015 
400 0.030 

Coarse Under-Skin Cuts 750 0.015 
550 0.030 

Finish Cuts 1500 0.003 
1300 0.007 





Grade 48004 (179 Bhn) Pearlitic 
Roughing Skin Cuts 


Coarse Under-Skin Cuts 


Finish Cuts 





Grade 60003 (230 Bhn) Pearlitic 
Roughing Skin Cuts 150 
125 
Coarse Under-Skin Cuts 225 
175 
Finish Cuts 500 
450 





Grade 80002 (250 Bhn) Pearlitic 

Roughing Skin Cuts 150 0.015 0.100 35 
100 0.030 0.100 35 

Coarse Under-Skin Cuts 150 0.015 0.060 45 
100 0.030 0.060 40 

Finish Cuts 400 0.003 0.010 35 
300 0.007 0.010 42 





Notes: Tool Geometry for roughing skin cuts and coarse 
under-skin cuts: 
—~5° BR, —5° SR, 15° SCEA, 15° ECEA, 5° Relief 


Tool Geometry for finish cuts: 
0° BR, 5° SR, 15° SCEA, 15° ECEA, 5° Relief 











e Grade 32510 ferritic malleable iron has better 
machining characteristics than ferritic nodular iron 
and ferritic gray iron. For a 40-minute tool life, Grade 
32510 can be turned at cutting speeds about 12% higher 
than those permissible for ferritic gray iron, 6% higher 
than those for ferritic nodular iron. 

e Grade 32510 malleable iron machines slightly 
better than AISI 1020 steel and B1112 free-machining 
steel. Cutting speed can be increased about 20% over 
that used for 1020 steel and 5% over that used for B1112. 

e Grade 60003 pearlitic malleable iron machines 
slightly poorer than a gray iron and modular iron with 


similar microstructure. Cutting speed for Grade 60003 
has to be reduced about 15% below that used for 
the other two materials. : 

e Pearlitic Grade 80002 malleable iron can be 
machined at a cutting speed approximately 25% higher 
than those for nodular and gray irons with similar 
microstructures. 

e Microstructure is by far the most significant vari- 
able that affects machinability. 


Conclusions For Each Type 


Turning Grade 32510 Ferritic Malleable Iron 


e The economical cutting speed for rough turning 
ranges from 300 fpm at a feed of 0.030 ipr, to 500 fpm 
at 0.015 ipr, when the cutting tool is carbide. 

e In under-skin coarse cuts on this material, 
optimum results come with cutting speeds that are 50% 
greater than those for surface skin cuts. 

e The recommended cutting speed for light finishing 
cuts ranges from 1000 to 1500 fpm, for feeds of 0.003 
to 0.007 ipr. 

e In turning ferritic malleables, cutting fluid is an 
important influence on tool life. It permits a 10 to 30% 
increase in cutting speed, compared to dry cutting. 

e Results indicate that tools with a negative rake 
give the best tool life when feeds are coarse. For light 
finishing cuts, a positive-rake tool works best. 


Turning Grade 48004 Pearlitic Malleable Iron 


e Cutting speed permissible for dry cutting can be 
increased 15 to 25% if a cutting fluid is added. This 
applies to both surface skin and under-skin cuts. 

e Selecting the optimum cutting speed for the 
harder grades of pearlitic malleable iron is more critical 
than it is for turning the softer ferritic grades. 

e In general, tool life is reasonable when rough- 
turning this grade if cutting speeds are 150 to 300 fpm 
at feeds of 0.015 to 0.030 ipr. This pearlitic alloy of 
malleable iron is best turned at cutting speeds 20 to 
30% higher than quoted above for under-skin coarse 
cuts. 

e Wherever practical, positive-rake inserts that 
operate in the range of 500 to 700 fpm should be used at 
feeds of 0.003 to 0.007 ipr, when finish-machining. 


Turning Grade 60003 Pearlitic Malleable Iron 


e Recommended cutting-speed range for rough- 
turning the surface skin is 100 to 200 fpm. For under- 
skin coarse cuts, increasing the cutting speed about 
40% gives a reasonable production rate. 

e On light finishing cuts, best results come with 
positive-rake tools that operate in the cutting-speed 
range of 400 to 550 fpm, with a cutting fluid and feeds 
of 0.003 to 0.007 ipr. 


Turning Grade 80002 Pearlitic Malleable Iron 


e For surface-skin roughing cuts, practical cutting 
speeds range from 100 to 200 fpm, at feeds of 0.015 
to 0.030 ipr. A cutting-speed range of 150 to 225 fpm is 
recommended for coarse under-skin cuts. 

e With carbide throwaway tooling, light finishing 
cuts are best performed with positive-rake inserts and 
a cutting fluid in the cutting-speed range of 300 to 450 
fpm, at feeds of 0.003 to 0.007 ipr. 

e The steepness of the tool-life curves for pearlitic 
alloys indicates that cutting speed is critical, because 
tool life changes markedly with a relatively small 
change in cutting speed. 


American Machinist/Metalworking Manufacturing + June 12, 1961 119 





TURNING MALLEABLE IRONS . . . 


FIG. 3 
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that tool life almost doubles as the 
feed rate is reduced from 0.030 to 
0.015 ipr. 

If we plot the volume of metal 
removed against cutting speed (with 
the feed rate as a parameter), the 
high feed rate will remove only 11% 
less metal than the light feed—in 
about one-half the time. Fig. 2 shows 
what happens here. 

Extensive testing of tool life, dur- 
ing underskin coarse cuts, was 
carried out, with a constant 0.060-in. 
depth of cut and varying feed rates. 
In these experiments, soluble cutting 
fluid increased cutting speed 30% 
over the equivalent tool life for 

ry cutting. Fig. 3 shows that, for a 
20-minute tool life, soluble oil per- 
mits a cutting speed of 600 fpm 
when the feed is 0.030 ipr. Cutting 
the feed to 0.015 ipr permits cutting 
speed to be increased to 900 fpm for 
the same tool life. 

In Fig. 3, notice what happens 
when machining is dry. Here per- 
missible cutting speeds are reduced, 
for the same tool life (20 minutes) 
to 450 and 600 fpm. 


e In underskin coarse cuts, what 
effect does feed rate have on tool 
life? 

From a production standpoint, the 
most economical way to increase 
productivity is to increase feed rates. 
But the slope of the curves in Fig. 
4 indicates that cutting speed is a 
more critical variable at high feed 
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rates than at lower ones. Here, when 
the feed rate is 0.030 ipr, increasing 
the speed by 100 fpm decreases the 
volume of metal removed by nearly 
100 cu in. At lower feeds, such as 
0.015 and 0.009 ipr, there is not near- 
ly so noticeable a loss in the volume 
of metal removed when speeds in- 
crease. 


e In underskin coarse cuts, what 
effect does rake angle have on tool 
life? 

At a feed rate of 0.015 ipr, the ef- 
fect of the rake angle on tool life 
was insignificant. But at a high feed 
rate (0.030 ipr) a negative rake an- 
gle was far superior to a positive, as 
Fig. 5 reveals. 


e On underskin finish cuts, what 
effect do rake angles and cutting fluid 
have? 

Fig. 6 presents data for underskin 
finishing cuts and relates rake angle, 
cutting fluid, and feed to tool life and 
speed. This graph indicates that com- 
bining a positive rake angle and cut- 
ting fluid increases tool] life signifi- 
cantly. For a 20-minute tool life, for 
example, dry machining with a neg- 
ative rake angle permits a cutting 
speed of about 1000 fpm; use of oil 
increases permissible speeds to over 
1500 fpm. And for positive rake an- 
gles, use of oil boosts speeds to 1650 
fpm (for a 20-minute tool life), com- 
pared to a 1225-fpm speed if ma- 
chining is dry. 


600 
Cutting Speed — Feet Per Minute 
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e What effect does nose radius 
have on surface finish? 

A nose radius of 1/16 in. gave a 
better surface finish and tool life at 
all feeds, compared to a nose radius 
of 3/64 in. In Fig. 7, the bar graphs 
show results for both coarse and 
finishing underskin cuts. 


Turning pearlitic malleables 


At Metcut Research Associates, 
similar tests were made on three 
grades of pearlitic malleable irons, 
under the same test conditions. As 
with the ferritic, applying a soluble- 
oil cutting fluid permitted higher 
speeds in the turning of pearlitics. 
But in some operations the effect was 
not so pronounced. 

Here are the results of these tests: 


e In surface-skin roughing cuts, 
what effect does cutting speed have 
on tool life? 

Fig. 8 presents data on surface 
roughing cuts for three grades of 
pearlitic malleables: 48004, 60003, 
and 80002. For comparison, this graph 
also shows data for Grade 32510 fer- 
ritic malleable iron. 

For these operations, feed rate was 
0.030 ipr, and a cutting fluid was used. 

This graph indicates that the three 
pearlitic malleables can normally be 
turned in a speed range of 100 to 
200 fpm, when the feed rate is 0.030 
ipr and machining is with a cutting 
fluid. Reducing the feed to 0.015 ipr 
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TURNING GRADE 32510 MALLEABLE 
IRON,UNDER SKIN COARSE CUTS 
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permits an increase of about 100 fpm 
in cutting speed on these surface 
roughing cuts. 


e In underskin coarse cuts, what 
is the relationship of tool life to sur- 
face speeds? 

Fig. 9 gives tool-life curves, for 
underskin coarse cuts, of three 
grades of pearlitics, as well as one 
ferritic. Here feed was 0.030 ipr dur- 
ing the tests, and depth of cut was 
0.050 in. 

Cutting speed for the pearlitic mal- 
leables was in the range of 150 to 250 
fpm for a 20-minute tool life, turn- 
ing dry. Reducing the feed rate to 
0.015 ipr boosted permissible cutting 
speeds to the 175-to-300 fpm range. 
In these cuts, addition of a soluble- 
oil cutting fluid had little effect on 
permissible cutting speeds. A further 
reduction in feed, to 0.009 ipr, raised 
the permissible speed (for a 20-min- 
ute tool life) to between 200 and 240 
fpm. 


e What is the relationship of tool 
life to feed in under-skin coarse cuts? 

Fig. 10 presents tool-life data for 
Grade 60003 pearlitic malleable dur- 
ing turning, with a cutting fluid, at 
three different feeds and depths of 
cut. 

As this graph shows, cutting speeds 
between 200 and 300 fpm were pos- 
sible (for a 20-minute tool life). for 
each combination of feed and depth 
of cut. Here the highest permissible 
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speed corresponded to the lightest 
feed rate. 


e In finishing cuts on malleables, 
how does cutting speed affect tool 
life? 

During research, a series of finish- 
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ing cuts were made on all three 
grades of pearlitics. Depth of cut was 
0.010 in., at a feed of 0.003 ipr. The 
results appear in Fig. 11. 

These tests showed that speeds be- 
tween 500 and 600 fpm are permis- 
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sible with a feed of 0.007 ipr (not 
shown on graph). But reducing the 
feed to 0.003 ipr gives a 20-minute 
tool life of speeds over a much larg- 
er range: 400 to 700 fpm. (For com- 
parison, the curve for ferritic mal- 
leable iron appears in this graph.) 


e What effect does tool geometry 
have on turning of pearlitics? 

Tool geometry had about the same 
effect on pearlitic malleables that it 
did on ferritics. In under-skin coarse 
cuts, tool life doubled when a nega- 
tive rake angle, instead of a positive 
rake, was used at heavy feed rates 
(0.030 ipr). But as with the ferritic, 
a positive rake angle gave the best 
tool life in finish turning with light 
feeds and depths of cut. Significantly, 
when outting speed exceeds 550 fpm, 
the superiority of the positive rake 
tool decreases. 


e In the turning of pearlitic mal- 
leables, what effect does nose radius 
have on surface finish? 

The surface finish of these irons, 
tested for nose radii of 1/16 and 
3/64 in., followed the pattern found 
in tests on ferritic material. At high- 
er feed rates on under-skin coarse 
cuts, a nose radius of 1/16 in. gave a 
vastly superior surface finish—120 
mu vs 200 mu for an 0.015-ipr feed, 
and 300 mu vs 530 mu for an 0.030- 
ipr feed—on 48004 pearlitic mal- 
leable. ‘ 
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At the lower feeds of finishing cuts, 
tests detected no difference in sur- 
face finish between the two radii. 


e Which gives better tool life—a 
square or triangular insert? 

A comparison of square and tri- 
angular inserts, and their effect on 
tool life, appears in Fig. 12. 

Here roughing, under-skin coarse, 
and finishing cuts were made, with 
both types of inserts, on Grade 48004 
pearlitic malleable. Both inserts had 
a side-cutting-edge angle of 15° with 
a 5° negative back rake and side 
rake angle. As the graph shows, tool 
life for each type did not differ ap- 
preciably. 


Malleables compared with other 
iron 

Part of the research program was 
to compare malleable irons with 
gray and nodular irons (selected be- 
cause their microstructure is simi- 
lar). Tests revealed these answers: 


e Given a constant tool life, how 
do cutting speeds for ferritic malle- 
ables compare to those for nodular 
and gray iron? 

Tool-life curves for annealed fer- 
ritic grades showed that Grade 32510 
malleable iron has better machining 
characteristics than nodular and gray 
irons of comparable microstructure. 
For a 40-minute tool life, the ferritic 
malleable can be turned at a cutting 
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600 


speed about 12% higher than that 

for ferritic gray iron, about 6% 

greater than ferritic nodular iron. 
Fig. 13 shows these tool-life curves. 


e Given a constant tool life, how 
do cutting speeds of pearlitic mal- 
leables compare to those for nodular 
and gray iron? 

With microstructure again the sole 
criterion for comparison, tests re- 
vealed that tool-life curves for Grade 
48004 pearlitic malleable are similar 
to those for nodular iron, as well as 
gray iron that exhibits coarse pearl- 
itic structure. 

Another test compared Grade 
80002 pearlitic, as-cast nodular iron 
with 2% elongation, and a gray iron 
with an acicular microstructure. Re- 
sults were that, for a 30-minute tool 
life, Grade 80002 can be machined at 
a cutting speed some 25% higher than 
speeds for nodular and gray irons. 

Still another test compared Grade 
60003 pearlitic malleable to as-cast 
nodular iron (4% elongation) and a 
gray iron with a fine pearlitic struc- 
ture. Results: This pearlitic machined 
slightly poorer than the gray and 
nodular irons. For a tool life of 30 
minutes, the cutting speed had to be 
reduced about 15%. 


Turning with ceramics 


A second research program, at Pur- 
due University, researched the ma- 
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chining of malleable iron with cera- 
mic cutting tools. The program had 
this goal: Evaluate tool life for in- 
terrupted cuts on high-strength 
pearlitic malleable iron that has an 
average Brinell hardness of 268. 

The investigations studied the re- 
lationship of cutting material, tool 
geometry, and cutting speed. From 
this work came the answers to sev- 
eral important questions: 


e Do all ceramic cutting tools give 
the same performance? 

Actually, there is a wide difference 
in the way that the various types of 
ceramic cutting tools perform. In 
the tool-life studies at Purdue, a 
foreign grade of alumina material 
gave the best results on interrupted 
cuts. 


e What land angle gives the long- 
est tool life? 

The program investigated two land 
angles: 15° and 30°. The graph shown 
in Fig. 14 shows that the 30° angle 
gives the greater tool life. 

The cutting material in this graph, 
incidentally, is the foreign grade of 
ceramic mentioned in the previous 
question. Here the material being 
cut was pearlitic malleable, Grade 
80082. Depth of cut was 0.060 in. at a 
feed of 0.011 ipr. 


e How does turning speed affect 
ceramic toel life? 


6) 
400 


Predictably, ceramic tool life de- 
creases as turning speed increases. 
Notice that, in Fig. 14, tool life de- 
creases steadily when the cutting 
speed reaches the 1000-to-1500-fpm 
range. 

e Is there a critical point at which 
flank wear causes tool failure? 

No. The relationship of flank wear 


FIG. 12 


800 
Cutting Speed — Feet Per Minute 


1200 1600 


to time was linear to the point 
of tool failure. Thus there was no 
critical point of flank wear at which 
failure could be predicted. 

e How do cutting speeds for cer- 
amics compare to those for other 
types of tooling? 

Data from other sources on opti- 
mum cutting speeds for high-speed 





Square 


TURNING GRADE 48004 MALLEABLE IRON 
SURFACE SKIN ROUGHING CUTS 
EFFECT OF INSERT STYLE 


Too! Geometry: 
Triangular 


Tool: K-6 Carbide 
V2"x V2xV8'x3/64FR and 





EceA 13: 


5° 
ie” 364 


Be Neg BR 
eee is 
NR 


Depth of Cut:0.060" 


3/8" IC Triangular 3/64" R 
End Point:O.015"Wearland 
Cutting Fluid: Sol Oil (1:20) 


Ee 


Depth of Cut:0.010" 





L Depth of Cut:0.100" 


Square Triangular 
insert Insert 
. Squore 

Insert Triangular 


Too! Life- Minutes 





015" / rev 
350 ft /min. 


Feed > .0O15"/rev. 
Cutting _ 
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Square 
insert 


030" / rev. 
250 ft/min. 


Triangular 
insert SqQuGre Trignguior 
insert insert 


Squore 7,; 
" Triangular 





007"/ rev. 
600 ft /min. 


003"/ rev. 
700 ft /min. 
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TURNING MALLEABLE IRONS... 


FIG. 13 





COMPARISON OF MALLEABLE IRON 








GRAY IRON, 


NODULAR IRON, 





FREE MACHINING SCREW 
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AND AISI 1020 STEEL 


Feed 


End Point: 


Tool: K-6 and 78 
AR-8 Brassed 
Tool Geometry BR 
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Depth of Cut 
Cutting Fluid: None 
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Ferrite ¢ Graphite 
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15, 000 pei U. T. S. 
a I 





B1ll12 Free Machining Steel 

—>~ 10% Pearlite + 90% Ferrite 
135 BHN, 60,000 psi U. T. S, 
30% Elongation 


So 


| 
__ Grade 32510 Malleable Iroq 
~~ 109 BHN, Ferrite + 
“" Graphite, 50,000 psi U.T.S., 
10% Elongation 
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15° Land Angle 


TOOL LIFE VS. 
CUTTING SPEED 


Material - Pearlitic Malleable 
lron, Grade 80002 


Depth of Cut - 0.060 Inch 
Feed-O0OI! in. /rev. 
Cutting Material-Ceramic"B" 


30° Land Angle 














steel, as well as carbide- and oxide- 
tipped inserts, indicates that with 
oxide or ceramic tooling, cutting 
speeds can be boosted from two to 
eight times. 


Ceramics are successful 


These answers show that ceramics 
can successfully machine malleable 
iron, either in plain or in interrupted 
cuts. In the tests, the optimum cut- 
ting speed for both ferritic and pearl- 
itic malleable iron was 800 fpm. This 
speed applies for oxide tools as well 
as for ceramics. 


Data on other machining 


The material discussed up to this 
point has been the summation of re- 
search on turning malleable irons. 
The Malleable Founders’ Society 
plans to extend the program to other 
machining operations in the future. 
Meanwhile, those who want avail- 
able data on other machining oper- 
ations—drilling, milling, punching, 
and coining—can consult the Soci- 
ety’s handbook, Malleable Iron Cast- 
ings (published by the Malleable 
Founders’ Society, Cleveland, 1960). 
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Under or on the surface of the earth, in the air or in outer space, tance of screw threads in our modern world, and equally hard to 


screw threads are vital to man’s ability to live, move or work. Strip 
his inventions of screw threads and he would return to a village 
handicraft existence. Yes, it would be hard to overstate the impor- 


USE TAPS WITH CONFIDENCE, USE creeNriELD TPs GF RE ENEIELD TAP & DIE srecenricio, mass. 


imagine generating internal screw threads efficiently without taps. 
If you use either standard or specially designed taps for products on 
which men's very lives depend, can you afford to use any but the best? 





COLD OPERATING 


ELECTROPERM Chucks 


Combining the advantages of both electric and 
permanent magnetic chucks, this new cold oper- 
ating chuck represents the ultimate in precision 
for large magnetic chucks. The chuck is only 
energized and deenergized electrically while per- 


manent magnets do the actual holding during 


machinery operation. Energizing and deenergizing 
cycles are so short that heat and accompanying 
distortion are eliminated. The cold operating 
Electroperm Chuck is so stable dimensionally that 
it will hold the precision tolerances of the machine 


tool upon which it is mounted. 


Cilldller 


Write for Catalogue WPL60 showing 
the complete Walker line of demag- 
Netizers, magnetic and vacuum chucks. 


COMPANY, INC. 
ROCKDALE ST., WORCESTER 6, MASS. 


WALKER CERAMAX CHUCKS 


Versatile Walker Ceramax Chucks featuring ultra- 
permanent ceramic magnets are successfully applied 
on grinders, millers, lathes, shapers and many other 
type machines. Powerful, rugged and stable, these 
permanent magnetic chucks can handle large heavy 
pieces or small thin stock with equal ease. The all 


TURNING 


steel top plate minimizes redressing and provides 


a long wearing precisiom work surface. Focused 
flux keeps the magnetism down near the top plate 
and away from the spindle and other machine 
parts. Alternating north and south poles of equal 
strength keep cutting tools demagnetized. 
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Time for Thread Milling 


By Tyler G Hicks 
This nomogram solves the equation: 


1 = NR 
where C = work circumference, or 7 D; F 
per hob flute, in.; N = number of flutes; R 
speed, rpm; and T = cutting time, min. 

Example: What is the cutting time T for thread 
milling a 2% in. hard steel bolt with a 2%4-in.-dia, 
18-flute hob? Reference to the table shows cutting 
speed equals 50 fpm. Calculation gives hob speed 
equals 76 rpm. 

Solution: Construction line 1 joins * D c=9 
with number of flutes = 18. 

Construction line 2, from intersection of (1) with 


= feed 
= hob 
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pivot line 1, is drawn to feed = 0.002 in. 
Construction line 3, from intersection of (2) with 
pivot line 2, is drawn to hob speed = 76 rpm. 
On milling time scale, read T = 3.25 min., aprox- 
imately. 
Speeds and Feeds 


Feed > 
per flute 
~ 0.0078 
250 0.0015 
100 0.002 
75 0.002 
50 0.002 


Fpm 
500 


Material 
Aluminum 
Brass 

Mild steel 
Medium stee] 
Hard steel 
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Metalworking 


controlled microstructure 
eliminates extra finishing 


High production items like these wrench sockets require 
steel of uniform chemistry, structure and hardness. SNAP- 
ON TOOLS CORPORATION specifies Aristoloy 8630. They 
report that uniform quality and predictable machinability 
mean less down-time for tool changes and the elimination 
of extra finishing operations. 


Aristoloy e/ectric furnace steels are no accident. They 
result from controlled melting of selected scrap, careful 
rolling, and precise heat treating. Bars and billets produced 
are of controlled hardness and microstructure. 


Call your local Copperweld representative for complete infor- 
mation—or write for PRODUCTS and FACILITIES CATALOG. 


7A 91@) Le) f DIVISION OF 
| COPPERWELD 
STEELS sean Beueaae 


ARISTOLOY STEEL DIVISION 4009 Mahoning Ave., Warren, Ohio « EXPORT: Copperweld Steel international Co., 225 Broadway, New York 7, N. Y. 
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World Screw-Thread Forms-—| 


This guide to 108 external thread forms used throughout the 
world will help you identify and supply fasteners for original 
equipment and maintenance purposes 


Courtesy: W H A Robertson & Co, Ltd, Lynton Works, Bedford, England 
i 
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FOR EXAMPLE: Schrader Flow Control Valves—a 
unique combination of a poppet by-pass valve and a 
large “cone seat” metering valve provides full air flow 
in one direction and carefully controlled flow in the 
other. (A) Body of cast brass. (B) Compact plunger 
assembly replaceable in one unit. (C) “O” ring seal 
for surest airtight performance. (D) Extra-fine screw 
thread adjustment for vernier-like setting and sturdy 
lock-nut to hold adjustment even under rough treat- 
ment. 


ANOTHER EXAMPLE: Solenoid-operated 3-way Valves 
by Schrader permit electric control of air power and 
make possible new versatility and compactness in auto- 
mation and machine design. Typical feature . . . by 
shifting pilot chamber head 90° a normally-open type 
may be changed to normally-closed, and vice versa. 
This poppet type valve, has a self-cleaning seat and 
provides full air flow assuring optimum characteristics 
for cyclic operations. Available in five pipe sizes from 
Y%,” to 1”. 


e 
5 — (oe Ming” 2 


FULL LINE OF QUALITY AIR CIRCUIT COMPONENTS - 


OFF-THE-SHELF SERVICE AND INFORMATION FROM YOUR 


NEARBY DISTRIBUTOR - STAFFED WITH AIR CIRCUIT EXPERTS - CONSULT YELLOW PAGES OR WRITE FOR HIS ADDRESS 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Co., Inc. 
460 Vanderbilt Ave., Brooklyn 38, N. Y. 


| @ division of SCOVILLE | 


QUALITY AIR CONTROL PRODUCTS 


[a 
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Revolutionary... 
toolholder-insert 
combination 
cuts tool costs 
up to 40% 


General Electric 
announces 


Carb-0-Lock 


the single, 

most important 
advance in the 
whole history of 
disposable tooling ! 


Wier 
the shape 


sixties 





New 







insert combinatic 
offers unheard ¢ 
30% and more 
when you buy it 


40% and more | 
edge when you 
Astenishingly 1 
in design; so eas 
It’s new...it’s 


Revolutionary... _—_——~ S=: 
toolholder-insert 


combination \\ the shape 


cuts tool costs EN gi 


up to 40% \ 


en 
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Think of it! Now you can cut your dispos- 

of Savings able tooling costs by up to 40%! This 
x ‘acti revolutionary Carb-O-Lock toolholder-insert 

combination costs 30% less to buy than 

ordinary toolholders . . . costs 40% less to 

. | use. You save and keep on saving, because 
it! savings are designed right into the new 


Carb-O-Lock toolholder-insert combination. 
The Carb-O-Lock is truly unique in tool- 


2 per cutting holder design. Simplicity is the key! Carb- 
O-Lock employs just three parts (not in- 

it! cluding insert) — compared with up to 12 

use 7 parts in other toolholders. Using a cam- 


action locking principle, the Carb-O-Lock 
toolholder makes insert changing and index- 


simple ing a breeze . . . easy as one, two, three! 
And the streamlined design of this revolu- 
eas te use. tionary toolholder lets you bring it closer 
y to the work, with unrestricted chip flow. 
Carb-0-Lock ! No clamps . . . no “clubheads” . . . no 
complex mechanisms. 
HANDLES MOST OF THE 
FOLLOWING MACHINING JOBS 


Carb-O-Lock toolholders are available right 
now in toolholder shank sizes from %” 


square to 2” square for square inserts and 
%” to 1%” on toolholders for triangular 


inserts to be used profitably in your shop. 
RBOLOY. The specially processed close-tolerance, dis- 


EnTreo cam Bioes 


posable inserts have been developed in 
Carboloyg Grade 883 for machining cast 
iron as well as many operations on the fol- 
lowing materials: high-temperature alloys, 
type 300 stainless steel, brass, and bronze. 

Look over the features on the next page. 
See just how this brand new toolholder- 
insert combination can mean big savings in 
your metalcutting operation. Phone your 
Authorized Carboloy Distributor and place 
your order. Then use Carb-O-Lock — 
designed to bring you even better profits 
through better tooling. 

Great! . . . revolutionary! 

Metallurgical Products Department of 
General Electric Company, 11173 E. 8 Mile 
Avenue, Detroit 32, Michigan. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


OLOYe CEMENTED CARBIDES » MAN-MADE DIAMOND ¢ MAGNETIC MATERIALS 
THERMISTORS * THYRITEe * VACUUM-MELTED ALLOYS 





Simplicity is the key | 


Check these features... 


The all-new Carb-O-Lock toolholder-insert combination was developed for just one 
reason: To reduce your present machining costs. Can it? Yes. Here’s why . . . and how. 


LOW, LOW SILHOUETTE 


No “clubheads,” clamps, or screws sticking 
up to take up space or interfere with the 
chip flow — not even on the smallest size 


(4” square shank) Carb-O-Lock. Nothing 
to wash off or wear away. 


FEWER PARTS 

Carb-O-Lock employs just three = 
parts (not including insert): 
Hard-tough cam pin, Carboloy 

carbide seat, heat-treated shank. 
Results—decreased parts inven- —_ 
tory, absolute minimum possi- 

bility of part failure, greatly 

reduced downtime, lower re 
placement-part cost, and lower 

over-all cost 


PICK THE ONE YOU 


Carb-O-Lock comes in 15 styles, 124 
sizes for triangular and square in- 
serts. Shank sizes from 4%” square 
(use it to replace your brazed 
tooling, too!) to 2” square. 


REDUCED OVERHANG 


Reduces space requirements for 

LOOK ....NO POCKET! locking mechanism—less deflection 

- —_— = and vibration. This means less in- 

Carb-O-Lock gives you larger end-cutting edge = sert chipping and breaking, for 

angle because no pocket is needed to retain OTHERS ‘a longer, more consistent tool life. 
insert. Can often be used on many tracer 


TOUGHER cS ONE-TWO-THREE INDEXING 


The cam pin in the Carb-O 
Lock is a high-alloy bearing T \ 
steel. Has not broken under . THIS iS ALL YOU NEED. JUST TWIST, 
the severest use. Cam action 

forces insert against shank, r 

so insert stays locked ir place REPLACE OR INDEX INSERT, 

until you loosen it. Cam pin ‘ os 

is adjusted from underneath. Self-cleaning, self 


locating wrench socket never clogs Twist. 


makes indexing and changing of inserts a breeze 





to the new Carb-O-Lock 


NOTE TO 
SPECIALIZED 
SHOPS 


Lock inserts are designed to fit most 
square or triangular negative rake tool- 

you may now be using. This 
means that while you are changing your 
operation over to Carb-O-Lock, you can 


as you replace your 
are stress free, and notch free like 


present toolholders, 


..-and about packaging 


Carb-O-Lock inserts come skin-packed 
on a color-coded card with complete 
identification which fits in a standard 
3” x 5” file drawer for easier storage 
and inventory, faster identification, 
simpler handling. 
Carb-O-Lock Grade 883 inserts are 
skin-packed — five or ten to a card 
depending on size. This means: Easier 


CARBOLOY. 


cEMENTEO CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


MAN-MADE DIAMOND «+ MAGNETIC MATERIALS 


VACUUM-MELTED ALLOYS 


CARBOLOYe CEMENTED CARBIDES « 
THERMISTORS + THYRITE@ « 


inventorying e Chipping is eliminated 
e No surface contamination from 
handling « Color-coded grade identi- 
fication e« Cards fit standard-size 
filing cabinet. 

Your Authorized Carboloy Dis- 
tributor can supply you with the new 
Carb-O-Leck inserts in Grade 883 
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Stainless or Rustless? 


By DEFINITION, steel is an alloy of 
iron and carbon with certain addi- 
tives that give it specific physical 
properties. 

Stainless steel is an alloy of iron 
and chromium to which other ele- 
ments, notably nickel, have been 
added. Note that carbon is not men- 
tioned; in the chrome-iron alloys 
it’s normally considered a contami- 
nant. 

The nickel-bearing alloys such as 
18-8 have always been called stain- 
less steels, but the chrome-iron 
alloys were not originally called 
steel at all. They were called rust- 
less iron. 

This terminology continued un- 
til the Rustless Iron Co was es- 
tablished to produce both the 
chrome-iron alloys and the chrome- 
nickel-iron alloys. Naturally, its 
competitors didn’t want to give it 
any free publicity, so the old gen- 
eric name was replaced with 
“stainless steel,” probably because 
it was being produced by steel com- 
panies. 

This must be a rare example in 
the history of trade names. Many 
trade names have passed into gen- 
eral use and into the public domain, 
but it must be unusual for the 
process to go the other way. 

By the way, Rustless Iron was ab- 
sorbed by Armco in 1945. 


The Difference 


THE REASON that salt baths are more 
popular in Europe than in the US is 
that there is little gas heating except 
in the Ruhr, so more effort has been 
put into development of salt-bath 
heat-treatment methods. 


Talking Shop 





4750 Music 


METALWORKING PRODUCTS turn up in 
strange places. On a recent vaca- 
tion we took our family through 
Luray Caverns in Virginia and were 
fascinated by the eerie music of 
the “stalacpipe” organ. Fascinated, 
and curious, A little research, con- 
veniently supplied by International 
Nickel, satisfied our curiosity. 

Leonard W Sprinkle—who is con- 
veniently both a physicist and an 
organist—had the idea. The organ 
console is connected to stalactites 
scattered over a three-acre area 
and when a key is depressed a rub- 
ber hammer strikes the correspon- 
ding stalactite and sets it vibrating. 
A rod of Allegheny Ludlum’s 4750 
(48% nickel, 52% iron) is bolted 
through each stalactite and a wire- 
wrapped magnet is placed near the 
end of each rod. 

Thus the vibration of the stalac- 
tite is picked up and amplified to 
produce the musical tone. Our guide 
didn’t mention the amplification. 
Our curiosity is satisfied—but we’re 
disillusioned. 


Research Search 


INFORMATION ABOUT research in in- 
dustrial engineering is being col- 
lected by the American Institute of 
Industrial Engineers. It is seeking 
abstracts describing the research to 
publish for reference use by indus- 
try. If your company has done any 
work in this area, or is doing any, 
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you might want to report it to Dr 
Jay Goldman, Dept of Industrial 
Engineering, Washington Univer- 
sity, St Louis 30, Mo. 


Sequestering 


THE BIGGEST IMPROVEMENT in metal 
cleaning in the past few years has 
been the sequestering of cleaning 
solutions, says G A Cairns of Macco 
Products. To the chemist this means 
“to form water soluble complexes 
with polyvalent metal ions.” In prac- 
tical terms, it means getting rid of 
the “hard water” coating of mag- 
nesium and calcium salts which de- 
posit on heating coils and tank walls. 
This increases heating efficiency and 
does away with costly maintenance 
procedures. 


Distinguished 


THE BRIEFCASE is the trade mark of 
the working German today. You see 
men riding bicycles or motorbikes 
with briefcases strapped to the rear 
fender. You see them carrying brief- 
cases when they walk. You don’t see 
them in the cars, but they are there. 

The reason is simple. The briefcase 
has replaced the lunch pail and all 
those satchels contain sandwiches. 

Another sign of change in Ger- 
many is found in the parking lots. 
The bicycle racks are virtually emp- 
ty but to find a parking place for a 
car is as much a problem as it is in 
the U S. ® 











Practical Ideas 





Jaw Extensions Support Work Overhang 





routine, but because of the shape and the wall thick- 
ness of the work, plus the fact that we were dealing 
with castings, too irregular to be supported in a steady- 
rest, we had ourselves a problem. 

Chucking the small-diameter section of the bottle- 
shaped pieces gave us too much overhang for safety, 
to say nothing of the vibration that would be created. 
And, as a clean-up cut on the OD for a steadyrest 
landing was not permissible, we had to find other 
means for the necessary support. 

Our solution came in the form of jaw extensions 
which were bolted with through bolts as pairs (one 
plate on each side) to soft chuck jaws. The extended 
ends were joined by drilled and threaded blocks, of 
the same thickness as the jaws, through welds on the 
inside. 

After the work had been mounted and centered, cap- 
screws carrying jam nuts were threaded into the blocks 
to bear on the work. With all screws thusly in contact, 
the jam nuts were tightened and work completed with- 
out incident. 

A A Sinisi, Mount Vernon, NY 
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Adj screw and /ock nut 




















A job that involved boring a quantity of aluminum 
castings was recently ours. This would normaily be 





clamp was first drilled and reamed 
to slip fit the serew body. The pivot 


row of holes drilled through the 
table. The vertical section of the 


Die-Lift Cart 


Doubles as Light Fork Lift 


Some of our back-breaking jobs, 
such as lifting die blocks from the 
floor, are now easily done with our 
hydraulic lift cart. It has all been 
made possible with the addition of 
two fork arms which can be quickly 
attacked to the lift table or just as 
quickly detached when the cart is 
needed for normal use. 

The fork arms are made up of 
steel bar (% x 2 in.) into two off- 
set bends. One is on the forward end 
and deep enough to drop near the 
floor when the lift is bottomed. The 
other is made to dip into any of a 














Die-lift table 
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deep offset locates between pins on 
the table’s front edge to keep the 
arms aligned. 

We now make it general practice 
to place die blocks on 2 x 4’s when 
resting them on the floor so they can 
be picked up without trouble. By 
the same token, parallels on the ma- 
chine table makes it a simple matter 
to leave or remove a die from the 
machine. 

Because of the arm’s overhang be- 
yond the front wheels, the weight 
that the lift can handle is limited. 
The capacity can, however, be ex- 
tended by placing some heavy 
weights on the table, as far to the 
back as possible, before making a 
pickup. 

Gerald 
Mich 


Millerwise, Sebewaing, 


A Shoulder-Screw Substitute 
Here’s an idea that can save you 
time and bother when you're caught 
short on shoulder screws. It is sim- 
ply a method of restricting the en- 
try of a standard screw while still 
preserving the tapped hole. 

For sake of illustrating the idea, I 
give you a recent case where we had 
to attach a swing clamp to a jig com- 
ponent. Here the pivot hole in the 


location in the jig was then drilled 
and tapped to a depth leaving a por- 
tion blank at the bottom of the hole. 
This portion was fitted with a plug 
having a point to seat it in the bot- 
tom of the hole. The required plug 
length was easily determined by gag- 
ing the depth of the hole with the 
clamp in place, then adding the clear- 
ance under the screw head and sub- 
tracting the length of the screw. We 
made the plugs slightly longer than 
this so we could grind off the flat end 
for the head clearance we wanted. 
K Sobanski, Detroit, Mich 
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Practical Ideas 





Rack Mechanism Increases Effective Stroke of Press 
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We had to pierce two holes in the bottom of a number 
of drawn cups but had no press available with sufficient 
length of stroke to permit us to place the cups on the 
die. We considered the use of a sliding die but found 
it to be too expensive, so we overcame the difficulty by 
using a press with sufficient bed-to-ram height and 
the attachment shown here. 

In Fig. 1, the press is shown in the upper position. 
The workpiece W is placed over the die A mounted on 
the bed of the press. The cylindrical member B is 
mounted on the ram and carries a sliding ram C in 
which the punches D are mounted. A keyway is milled 
in the ram D, and a rack E is inserted and attached to 
it, projecting through a slot in the member B. The 
pinion F is mounted on a bracket I attached to the 
main ram and meshes with the rack E. A second rack 
G is carried on a bracket attached to the bed and also 
meshes with the pinion. It will be seen that the sliding 
ram C, with the punches, is retracted within member 
B and, in this position, there is sufficient height be- 
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tween the face of the die A and the bottom of B to per- 
mit the work to be placed on the die. 

In Fig. 2, the press ram has descended to its lowest 
point, and the ram C now protrudes beyond B, and 
the punches have pierced the work. Downward move- 
ment of the press ram causes the pinion to rotate by 
the action of its teeth engaging the fixed rack G. This 
produces downward movement of the sliding ram C 
relative to B and equal to the downward movement of 
the press ram. As the pinion also moves downward 
with the press ram, this movement is added to the total 
movement of the sliding ram relative to the die. There- 
fore the movement of the sliding ram C is equal to 
twice the movement of the press ram, as indicated by 
X and Y. 

On the return stroke, the work is carried upward by 
the punches until it is stripped off by striking the end 
of member B. An air jet then blows it clear of the press 
and into a receiving hopper. 

L Kasper, Philadelphia, Pa 





A Die-Making Kink 


Ears or ledges on die spring pads 
sometimes give way when they bot- 
tom hard—especially if they haven’t 
been properly drawn after harden- 
ing. As a result, down time has to 
be called while the die is pulled. 

This can, however, be eliminated 


by simply grinding a slight relief 
angle on the pad as shown (exagger- 
ated in sketch) to remove physical 
contact at that point. The die maker 
should provide this relief, just as he 
would break exposed, non-working, 
corners even though they may not be 
indicated on the drawing. 
M W Loftus, Chicago, Ill 
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Practical Ideas 





Precision Counterboring in a Turret Lathe 
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We had considerable trouble in holding the depth of 
counterbores to within + 0.0003 in. when we did the 
job on a drillpress, even though we used an indicator. 


The trouble was that the thickness of the work was 
not held to a sufficiently close tolerance. 

We solved the problem by holding the shank of the 
counterbore in the spindle of a turret lathe, guiding the 
tool in a hardened bushing carried in a bracket at- 
tached to the cross-slide. The bracket was positioned 
along the ways so that the end of the counterbore pro- 
jected exactly the required amount beyond the face 
of the bushing. Then we made six identical holding 
fixtures which we attached to the turret faces. Each 
fixture carried a spring-loaded pilot and clamps. 

An air cylinder is used to operate the turret, and a 
strong spring serves to feed the work into the tool until 
it bears against the face of the bushing. With this setup 
we have been able to hold depth to within + 0.0001 in., 
and to increase production considerably. 

Ivar Ost, Brooklyn, NY 





Better Boring-Bar Mount 

Tool mounting is simplified for 3-in. 
boring bars and larger when a sin- 
gle, straight square hole is cut 
through the bar to mount two boring 
bits as illustrated. This idea permits 
using short bits—such as leftovers 
from the lathe, which are readily 
available in the shop. 


Socket setscrew 














Adjusting screw 


Each bit is ground off at 45° on its 
back end, and matching holes for ad- 
justing screws are drilled and tapped 
in the bar at 45°. Holes for the 
socket-head setscrews that clamp the 
bits are not too difficult to machine, 
either. 

With two bits in the bar, the cut- 
ting load can be split evenly; or one 
tool can act as a roughing bit, the 
other as a finishing bit. In this case, 
the finishing bit is ground so that it 
will cut slightly behind the roughing 
bit. 

M W Loftus, Chicago 
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Copper Tubing Makes Washers 
We have frequent need for copper 
compression washers for drain plugs, 
and the stockroom always seems to 
be “fresh out” of the particular size 
we want. Now, we have found that 
we can make our own by cutting off 
pieces of thin-wall copper tubing, 
5/16 in. long with a tubing cutter. 
We then squeeze these in a smooth- 
jaw vise until they are about % in. 
thick. 
Robert Micals, Freehold, NJ 








L. Kasper 
Philadelphia, Pa 
Won $25 for his idea: 


AN EXTRA $25 will be paid for the best Prac- 
tical Idea in each issue of American Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning idea is made by a group of our 
readers. 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabula- 
tions are completed. The winner or winners— 
in cose of a tie when duplicate prizes will be 
ewarded—will also be announced in these 


pages. 


JUDGES . . . are a group of American Ma- 
chinist/Metalworking Manufacturing readers 
who select articles they prefer in a particular 
issue. This group changes entirely with each 
issue and represents a true cross-section of our 
readers. Their decision is accepted by the 
editors, without reservations or bias, as final 
in each case. 


TWO-TRACK ECCENTRIC 
OSCILLATES WORK ARM 
in the Mar 20, 1960 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcomings 
as an author, draftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/Metalworking Manufactur- 
ing standards. Readers will judge only the 
finished product—in terms of its usefulness to 


them. 


WHO MAY ENTER—Anyone may enter except 
employees of McGraw-Hill Publishing Co. Inc., 
and those of its advertising agencies or de- 
partments. Suggest to your employees that 
they submit ideas. 


HOW TO ENTER—Send all entries to: “Prac- 
tical Ideas Editor” American Machinist/Metal- 
working Manufacturing, 330 West 42nd Street, 
New York 36, NY. 
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in the News 





Fansteel Metallurgical Corp, North Chi- 
cago, Ill, has elected Even T Collinsworth 
Jr president and chief administrative 
officer. Formerly executive vice president, 
he succeeds Dr Frank H Driggs, named 
chairman of the board 


Stanley Works, New Britain, Conn, 
has appointed G W Lateste director 
of manufacturing equipment. Form- 
erly chief corporate design engineer, 
he will now be in charge of research 
and advanced development, design, 
and construction of automatic ma- 
chinery and automated production 
lines. 


H K Porter Co, Pittsburgh, has ap- 
pointed Rebert O Phillips general 
sales manager of the Disston Divi- 
sion, manufacturer of saws, power 
tools, knives, and files. He was pre- 
viously national sales manager for 
Ironrite Inc, Mt Clemens, Mich, ap- 
pliance manufacturer. 


McKay Machine Co, Youngstown, 
Ohio, has appointed J Rey Barefoot 
executive vice president. He had 
been president of Federal Machine & 
Welder Corp until that firm’s merger 
with McKay and, until this appoint- 


Brown & Sharpe Mfg Co, Providence, RI, has announced 
Pea in its Machine Tool Division. Earl P Leeds 

t) assumes new duties as superintendent of the Milling and 
Grinding Machine Group. He will continue to direct govern- 


(le 


Pratt & Whitney Co, West Hartford, 
Conn, has appointed Francis J Hurst 
assistant sales manager, carbide and dis- 
tributor products. He was formerly super- 
visor of industrial distribution 


ment, was a McKay vice president 
and operating head of the newly 
created Federal-Warco Division. 


Van Norman Industries Inc has elec- 
ted Walter C Bass president of the 
American Pulley Co Division, manu- 
facturer of materials handling and 
power transmission equipment. He 
was previously executive vice presi- 
dent and director of sales. 


Prab Conveyors Inc, Detroit, has 
elected John J Wallace president and 
general manager. He was formerly 
general manager at Hapman Con- 
veyors, Kalamazoo, Mich. 


American Brake Shoe Co, has named 
John P Sharp western regional man- 
ager for the Denison Engineering 
Division. Headquartered in Haw- 
thorne, Calif, he will supervise sales, 
engineering, and services on hydrau- 
lic presses, pumps, controls cad sys- 


neering 


ment sales. James F Rowley (center) has been named sales 
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Norton Co, Worcester, Mass, has pro- 
moted Harry G Brustlin from manager 
of marketing services to general sales 
manager of the company’s Abrasive Divi- 
sion. Everett L Sinclair, formerly chief 
product engineer, has been made man- 
ager, product engineering, grinding wheels 


tems in the entire western region. 
John Stertzer has been appointed 
midwest regional product manager 
working out of Chicago in special 
sales engineering projects relating to 
the application of Denison pumps 
and controls. 


American Motors Corp, Detroit, has 
elected Ralph H Isbrandt vice presi- 
dent, automotive engineering and 
research. He was formerly director 
of automotive engineering and chief 
design engineer. 


Pullman Incorporated, Chicago, has 
elected W Irving Osborne Jr presi- 
dent to succeed Champ Carry, named 
board chairman. Mr Carry will con- 
tinue to be chief executive officer. 
Mr Osborne has been a director of 
Pullman since 1952. 


(Continued on p 228) 


director of turret drilling machines, and Arnold N Hellewell 
(right) director in charge of screw machine sales. W Howard 
Classen will be in charge of turret drilling application engi- 








New Rex 49 outlasts 
other special purpose high speed steels 
better than 2 to 1 


Rex® 49—a new high speed steel that can machine today’s 
“difficult-to-cut” metals faster and more economically than 
existing special purpose high speed steels — is another in 
the long line of advances and improvements in specialty 
steels to come from Crucible research. 

Crucible laboratory tests indicate that tools made of 
Rex 49 last as much as 4 times longer than other special 
purpose high speed steels . . . and it has a base price % to 
% of these steels. 

Both laboratory and field reports prove the advantages 
of Rex 49 for machining hard, tough or abrasive metals, 


magnified 4 time produced by machining Waspoalloy with Rex 49 


such as heat-treated alloy steels, stainless, titanium, and 
superalloys. These tests also indicate that Rex 49 has 
advantages in machining the more conventional metals 
through increased speeds, feeds and depths of cut — and 
Rex 49 can be hardened with conventional high speed steel 
heat treating equipment. 

Rex 49 is indicative of Crucible’s continuing leadership 
in the development of improved high speed and tool steels. 

For more information, write: Crucible Steel Company 
of America, Dept. 4F01, Four Gateway Center, P. O. Box 
88, Pittsburgh 30, Pa. 


CRUCIBLE | STEEL COMPANY OF AMERICA 


CIRCLE 345 READER SERVICE CARD 





New Materials 





Gelled Ceramic Slurry Facing on Sand 
Mold Speeds Automation of Shaw Process 


A specially blended formula of re- 
fractory powders, an ethyl-silicate- 
based binder, and a gelling agent 
makes up a ceramic slurry that ge!ls 
in two or three minutes on a 
chamotte-type sand mold and 
“bakes out” in five minutes. Since 
solid ceramic molds usually used in 
the Shaw process sometimes require 
four to five hours to bake out 
trapped gases, the thin ceramic 
facing enables the Shaw process to 
be automated—a special machine 
is being developed to turn out molds 
automatically at a rate of 120 per 
hour. 

Bake-out of the slurry results in 
a completely inert mold that will 
not release gases to the casting and 
also produces a microcrazed struc- 
ture on the facing that vents air 
and allows individual particles to 
expand. 

The microcrazed structure gives 
the special slurry several advan- 
tages, according to the manufac- 
turer. 
® Hot metal can be poured directly 
onto a cold mold to get a finer sur- 
face finish and a finer grain struc- 
ture at the surface. 
® Detail is finer in castings, and 
castings have greater dimensional 


Mold for alloy-steel aircraft supercharger 
is made of ceramic facing over sand 
back-up. Facing “bakes out” in five min- 
utes yet casts turbine blades with ac- 
curacy of all-ceramic mold. 


accuracy and consistency from one 
to the next. 

® Castings have higher strength, 
less porosity, gas voids and inclu- 
sions, and walls can be made thinner 
(down to sheet metal sizes) and 
more uniform. 

Finally, since both the ceramic 
facing and the chamotte-type sand 
are easily reclaimed by crushing 
in a muller and screening, the new 
process is said to be even cheaper 
in mold-material costs than conven- 
tional sand molds. 

Avnet Electronics 
Washington, NY 


MORE DATA? Circle 51, 


Corp, Port 


inside back cover 





U S Steel Introduces Stronger 
Free-Machining Plate Steel 


USS Fremax 45, a relatively high- 
tensile strength steel with a carbon 
content of 0.40 to 0.50, is designed 
to bridge the gap between low-car- 
bon free-machining steel and alloy- 
machining steel. 

It is said to broach without peeling, 
to drill and tap clean, and to take 
heavy shaping cuts without produc- 
ing blue chips. For making gears, 
cams, dies, and machine ways the 
steel can be flame hardened easily, 
according to the company. 

Fremax 45 will be a companion 
grade to the company’s low-carbon 
Fremax grade which will now be 
known as USS Fremax 15. 

Typical mechanical properties of a 
3-in. thickness of the new grade are, 


yield point 43,200 psi, tensile strength 
89,000 psi, elongation (percent in 2 
in.) 20, and Brinell hardness, 183. 
United States Steel Corp, 525 Wil- 
liam Penn Place, Pittsburgh 30 Pa 


MORE DATA? Circle 52, inside back cover 


Compound Cleans Abrasive Belts 
And Wheels; Ups Cutting Speed 


Belt-Life cleans abrasive wheels and 
belts and can be applied while the 
wheel or belt is operating. It is said 
to prevent the abrasive surfaces from 
loading with metal so that wheels 
and belts treated with the compound 
maintain a high cutting efficiency. 
In addition, the compound has a 
lubricating action that reportedly in- 
creases cutting speed and enables an 
operator to grind with a finer grit 
belt to produce a smoother surface 
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finish without the use of a grease 

stick. Flash point for Belt-life is 265 

F, determined in a closed cup test. 
Grav-i-Flo Corp, Sturgis, Mich 


MORE DATA? Circle 53, inside back cover 


Epoxy in Pellet Form Designed 
For Production Line Bonding 
Epoxy bonding material in pellet 
form eliminates mixing and meter- 
ing and therefore speeds production 
line bonding. In addition, since the 
pellets are solid and can be made in 
any shape they can be tailored to 
provide exactly the right amount of 
adhesive for any job. 

The pellets will bond all of the 
materials that conventional epoxies 
bond including metal to glass or 
plastic, aluminum to aluminum, and 
brass to stainless steel. 

Shear strength of a steel-to-steel 
bond is 4700 psi and the pellet-bonds 
are said to have good solvent resist- 
ance, low moisture permeability and 
good electrical characteristics. By 
modifying pellet composition, the 
bond can be made flexible or rigid. 

Curing temperatures for the pellets 
can be varied from 85 to 250 C, with 
the higher temperature giving much 
shorter curing time. For example, a 
pellet that requires 24 hr to cure at 
85 C will cure in 4 min at 250 C. 

Other advantages claimed for the 
pellets are no runover, no cleaning 
necessary after bonding and no skin 
irritation. 

Epoxy Products Inc, Div of Joseph 
Waldman & Sons 137 Coit St, Irving- 
ton, NJ 
MORE DATA? Circle 54, inside back cover 
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But what about the RELIABILITY FACTOR in the selection 
of tool and die steels? sore output per 


grind . . . steady, high volume production at low cost 

. . . these are tooling benefits you look for on the job. 

They stem from the basic quality built into these three 

Carpenter MEL-TROL® Air-Hardening Tool and Die 

Steels ... VEGA-FM, No. 484-FM, and No. 610-FM. Yet, 

good toolmen know that dependable performance hinges 

on still another factor: a sound, reliable way to select the 

right steel for each job. Here’s exactly why Carpenter's Matched Set of Air-Hardening Tool 
and Die Steels gives you a tooling plus: You select quickly and accurately from just three grades 
to get the exact properties you need for almost any air-hardening application—maximum wear 
resistance (No. 610), maximum toughness (Vega), or a good combination of hardness and 
toughness in No. 484. 

What's more . . . you know in advance that the steel you select will “deliver the goods”. And 
realize, too, that these three steels are carried in ample stocks for quick delivery from your 
nearest Carpenter SERVICE-CENTER. 


[arpenter stee! 


you can do it consistently better with Carpenter Tool and Die Steels 


The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 
Alloy Tube Division, Union, N. J. 


Webb Wire Division, New Brunswick, N. J. 
Carpenter Steel of New England, Inc., Bridgeport, Conn. 
CIRCLE 346 READER SERVICE CARD 





NEW MATERIALS 





Duramic Outlasts Carbon 10 to 
1 in Glass-Metal Sealing Molds 


Tests using Duramic material for 
mold subassemblies in glass-to-metal 
sealing operations showed that the 
Duramic outlasted carbon tops by a 
ratio of 10 to 1. In terms of tooling 
costs this meant a saving of 40% 
because the former all-carbon molds 
often lasted for only 30 passes 
through the ovens in the slightly 
oxidizing atmosphere needed for 
sealing. 

In the Duramic molds, carbon is 
used wherever molten glass will 
come in contact with the mold since 
molten glass will adhere to Duramic. 

Because the rest of the mold is 
Duramic the volume of carbon pass- 
ing through the ovens is reduced as 
much as 60% thereby minimizing 
the amount of reducing atmosphere 
formerly created by the all-carbon 
assembly. 

Other advantages claimed for the 
new mold fabrication are increased 
leakproof yield and improved toler- 
ances on header lead-lengths (Dur- 
amic bottom plates hold size within 
+ 0.005 in.). 

Duramic Products Inc, 426 Com- 
mercial Ave, Palisades Park, NJ 


MORE DATA? Circle 55, inside back cover 


Clear Butyrate Plastic Tubing 
Can Be Drilled, Lathe-Turned 


Busada 200 transparent butyrate 
plastic tubing is offered in 76 sizes 
from 0.750 OD with a 1/16-in. wall 
thickness up to 6.625-in. OD with a 
%-in. wall thickness. 

The plastic is clear as glass and 
can be drilled, sawed, tapped, lathe- 
turned, and cut. 

It is said to have a high tensile, 
flexural, and compressive strength 
for its specific gravity of 1.2 and 
has an impact strength of 2 ft-lb per 
inch of notch at 73.4 F. 

Busada Mfg Corp 32-21 Downing 
St, Flushing 54, NY 


MORE DATA? Circle 56, inside back cover 


High-Strength Aluminum Alloys Retain 
Machinability After Stress Relieving 


Precedent 71 aluminum alloy, a high- 
strength, shock resistant alloy can 
be fully stress relieved at 700 F and 
will still anneal hard and retain 
good machining and mechanical 
properties. 

The alloy comes in two grades, 
71A and 71B. 71A as cast and fully 
aged has a yield strength of 36,000 
psi and, after solution treating and 
aging in the T6 condition shows a 
yield strength of 40,000 psi. 71B as 
east and aged has a yield strength 
of 32,000 psi with a 7% elongation. 

After stress relieving at 700 F they 
are dimensionally stable to 0.00001 
in. per inch, This stress relieving is 
applied to the raw casting and there- 
after no other treatment is required, 
thus eliminating the 2l-day aging 
period necessary for other self aging 
alloys. It also eliminates interrup- 


tions of machining sequences for 
stress relieving. 

Precedent 71 alloys are not per- 
manently affected by temperatures 
of 1125 F such as those used in fur- 
nace or dip-brazing joining. After 
treatment at high temperatures nor- 
mal stress relieving at 700 F will 
restore them to their full physical 
properties. 

Since this alloy contains no silicon 
it is said to extend the life of cutting 
tools and to enable machining to be 
carried out at higher speeds (three 
times faster) than with aluminum 
silicon alloys. 

Castings of Precedent 71 polish to 
a chrome white finish and anodize to 
a satin white finish with a sulfuric 
acid process. 

William F Jobbins Inc, Aurora, Ill 


MORE DATA? Circle 57, inside back cover 





Moly Lubricant Increases Wire 
Drawing Die Life 1000 Percent 


Bemol No. 110 Suspension, a water- 
soluble molybdenum-disulfide com- 
pound reportedly has increased die 
life in wire drawing from 35 to 
1000% at concentrations below 0.5%. 
The suspension is non-corrosive to all 
metals, plastics and rubber, is non- 
flammable, non-gumming, non-foam- 
ing and non-toxic. It can be used 
to 750 F without decomposing and to 
1600 F for short periods of time. 
Tests have shown that No. 110 re- 
sists wear at pressures up to 400,000 
psi, and companies report that die 
life in heading and deep drawing has 
increased between 200 and 350 per- 
cent with addition of the suspension. 
Bemol Inc, 131 State St, Boston, 
Mass 
MORE DATA? Circle 58, inside back cover 


Low Viscosity Aluminum Plating 
Solution Penetrates Water Film 


Alumon D, a new zincating bath 
penetrates the water film present on 
aluminum parts from preceding 
rinses and reaches into blind holes, 
threads and other water traps to give 
a uniform zinc film for electroplating. 

The viscosity of the dilute solution 
—it is made up at a concentration of 
1 lb per gal as against 4 to 5 lb per 
gal in conventional baths—is very 
near that of water and is said to 
give the better penetration, reduce 
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dragout and minimize carryover of 
zincate into subsequent plating baths. 

In tests, the amount of solution 
dragged out of an Alumon D bath 
was less than 1/3 that of a conven- 
tional solution. 

Immersion times in the new solu- 
tion are from 15 sec to 2 min at room 
temperature. It is available as a 
powder or liquid; prices start at $.73 
a pound for 2000 lb of powder, $3.75 
a gallon for 275 gallons liquid. 

Ethone Inc, New Haven, Conn 


MORE DATA? Circle 59, inside back cover 


Alloy-Steel Bars Drawn at High 


Temp Show High Tensile Strength 
Two high-strength alloy-steel bars, 
known as etd (elevated temperature 
drawing) 150 and etd 180 are 4100 
series 0.40 minimum-carbon alloy- 
steel bars that reportedly have ex- 
ceptional uniformity and eliminate 
the need for heat treating and 
secondary operations. 

Etd 150 has a minimum guaranteed 
tensile strength of 150,000 psi and a 
minimum hardness of Rh 32C. Etd 
180 has a minimum hardness of Rh 
38C and a tensile strength of 180,000 
psi. 

The new steels are said to machine 
faster than heat-treated-in-the-bar 
steels and to compare favorably with 
annealed, cold-drawn 4140. 

La Salle Steel Co, 1420 150 St, 
Hammond, Ind 


MORE DATA? Circle 60, inside back cover 
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A 

Totally New 

Grinding 
Wheel 


There is a totally new grinding wheel so genuinely good that you'll want no one but your tool room 
skeptic—ithe man least likely to be impressed—to make the test. Set up on one of the super-hard 
tool steels, or on a rugged circular-form grinding job. Together you will experience the rare pleasure 
of discovering something entirely new and honestly superior: a wheel with the staying power to grind 
farther and faster than any other you have known. The wheel to specify is Carborundum’s PA-V40 
(the initials PA stand for a totally new abrasive grain). To arrange an immediate test, simply call 


your Carborundum distributor or factory representative. CARBORUNDUM 


CIRCLE 347 READER SERVICE CARD 













New Shop Equipment 





Coceecee — 


Cincinnati Flame Heat Machine Assembled 
From Standard Building Block Components 


Introduced at the ASTME Tool 
Show, the Flamatic selective heating 
machine is assembled from two 
building block components. The 
heating unit is a Cincinnati No. 1 
with a retractable rotating spindle 
and standard flame heads, which is 
combined with a self-contained con- 
veyor-type quench tank. The heating 
unit may also be coupled to a stand- 
ard basket-type quench tank. 

The conveyor tank shown above 
features automatic circulation and 
agitation of the quench medium, a 
heat exchanger and temperature 
control thermostat, and a motorized 
timer-controlled conveyor for auto- 
matic removal of quenched parts. 

Temperature hardening range of 
the head is 800 to 1800 F; its spindle 
has an infinite range of speeds from 
15 to 375 rpm and a maximum re- 
traction of 10 in. 

The Flame can be operated manu- 
ally or automatically. In manual 
operation the operator loads a part 
on the spindle and pushes a button 
to begin the heating cycle. This starts 
the spindle rotation and ignites gas 
from the heating heads. When the 
part has reached the proper tempera- 
ture, flame and spindle rotation are 
stopped and the spindle retracts to 


drop the part in the quench tank. 

For fully automatic high produc- 
tion heat processing, automatic load- 
ing of parts and electronic tempera- 
ture control can be provided. 

Other optional equipment includes 
work spindle locks, water cooling 
through the work spindle, rotary 
flame head, water-cooled work hold- 
ers, and a natural gas booster. 

Power for the machine is 3 phase, 
60 cycle, 220/440 vac; extra equip- 
ment is available for conversion to 
de. 

Meta-Dynamics Div, The Cincin- 
nati Milling Machine Co, Cincinati 9, 
Ohio 
MORE DATA? Circle 61, 


inside back cover 


Briney Control Allows Diamond 
Tool Adjustment in Split-Tenths 


Precision adjustment in split-tenths 
(0.00001 in. and finer) is possible 
with this diamond tool control mech- 
anism. Built into the grinding wheel 
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dresser arm, the adjusting control is 
connected directly to the diamond 
holder so that turning a calibrated 
knob the required distance adjusts 
the diamond point accordingly. 

All units are sealed against cool- 
ant and foreign particle infiltration 
to eliminate maintenance problems. 

Briney Mfg Co, Box 208 Pontiac, 
Mich 


MORE DATA? Circle 62, back cover 


inside 


Carbide Toolholder Locks Insert 


in Place With Eccentric Cam Pin 

The Carb-O-Lock toolholder (AM/ 
MM—May 29 ’61, p3) locks carbide 
inserts in place with a twist of a 
hex wrench. An eccentric on the 
central cam engages the insert on 
the inside and holds it so firmly that 
it is said to withstand the severest 
vibrations and cut pressures without 
loosening. 

Only three parts make up the lock- 
ing mechanism: the cam action lock- 
ing pin, the seat, and the heat-treat- 
ed steel shank. The Carb-O-Lock de- 
sign results in a tool with no pro- 
trusions and no pocket for retaining 
the insert so that a larger cutting an- 
gle can be obtained. In addition, the 
simplicity of the design is said to cut 
costs 30% under that of other con- 
ventional holders. 

Tests of the holder included cutting 
the end of an eccentric cast iron log 
which was covered by a hard, heavy 
scale. Speed was 250 fpm, feed 0.004 
to 0.044 in., depth of cut 0.015 to 
11/16 in. This and other heavy cuts 
in cast iron failed to loosen the in- 
sert, 

Carb-O-Lock is offered in 15 styles 
and 124 sizes for triangular and 
square inserts. Shank sizes range 
from % to 2-in. square. 

Metallurgical Products Dept, Gen- 
eral Electric Co, Detroit, Mich 


MORE DATA? Circle 63, inside back cover 
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Veetmatic Drilling Machines Employ 
Singer Numerical Control At Low Cost 


Veetmatic drilling machines are 
available in three models with Singer 
numerical control and are said to 
cost less than most numerical control 
systems alone. 

The radial drill has X-axis meas- 
uring built into the arm, which trav- 
erses the head by a servo-motor drive 
with ball screw through a range of 
20 in. Spindle runout is less than 
0.0002 in. 

The 25 by 25-in. table has 4-in.- 
wide, hardened and ground ways and 
has Y-axis measuring built into it. 
Travel of the table is 20 in., and with 
rapid traverse of 60 ipm the table 
can position up to 1000 Ib. 

Model S semi-automatic is recom- 
mended for short-run jobs wherever 
hole locations require accuracy just 
short of jig-bore limits. Holes can 
be held to 0.001 in. of true location. 
Tape control can be added to Model 
S without discarding parts. 

Model T operates from standard 
8-channel tape and provides auto- 
mtic positioning to an accuracy of 
+ 0.001 in. with a repeatability of 
+ 0.0002 in. or less. 

The measuring system for these 
machines is independent of the 
mechanism, ball screws, and drive 
motors that traverse the head and 
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table. An isometric measuring bar 
calibrated to ten-millionth-inch ac- 
curacy is the basis of measuring ac- 
curacy, according to the company. 

Veet Industries 25753 Groesbeck 
Hwy, East Detroit, Mich 


MORE DATA? Circle 64, inside back cover 


125-ton OBI Press-Rite 
introduced by Havir 


Large working area for handling 
heavy-duty, bulky jobs is a feature 
of this Press-Rite, which is the big- 
gest ever built by the company. Die 
area measures 30 x 44 in. with pro- 
portionately large working area be- 
tween the tierods. Shut height is 


standard at 17 in. with a 4-in. stroke. 
The press is available in air-clutch 
flywheel or air-clutch back-geared 
models. It has 28-in. opening in the 
back of the frame with an extra deep 
throat of 16 in. Unit has four posi- 
tion incline, 0°, 10°, 20°, 30°. 

Heavy steel frame (normalized 
weldment with specifically designed 
reinforcements) coupled with box- 
type flanged ram, 22 x 32 in., assures 
production accuracy and gives great- 
er die life. Up to 50% die savings 
can be expected by users of the press, 
according to the manufacturer. Sin- 
gle ‘stroke in the press can be 
changed to continuous operation with 
selector switch. A Rototimer with 
long-operation cams furnished as 
standard equipment adds to operator 
safety. 

Havir Mfg Co, 444 Cleveland Ave 
South, St Paul, Minn 


MORE DATA? Circle 65, inside back cover 
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Small Thickness Gage Measures 
Thin Films With Beta Radiation 
Small size nuclear thickness gage 
comes in three models, LBKR, LBSR, 
and LBMS and will accurately record 
the thickness of sheet materials with 
beta radiations from Krypton 85 or 
Strontium 90. 

For very thin materials such as 
0.004-in. paper and 0.002-in. alumi- 
num, the Krypton radiation source 
is used. Strontium 90 radiations 
measure thicknesses of 0.02-in. paper, 
0.008-in. aluminum, and 0.0025-in. 
steel. Gage repeatability in all cases 
is 2% of scale, according to the man- 
ufacturer. 

The 22-in. long machine has a yoke 
type assembly that locates the beta 
scource on one side of the material 
to be screened and an Ohmart cell on 
the other. This cell converts beta 
radiations into electricity that can 
be fed to a miniaturized power 
supply indicator and from there to 
a standard potentiometric recorder 
controller for a continuous record 
of material thickness and automatic 
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system control. The miniaturized 
power supply indicator can be located 
as far as 500 ft from the measuring 
assembly. 

The Ohmart Corp, 2236 Bogen St, 
Cincinnati 22, Ohio 
MORE DATA? Circle 66, inside back cover 


Kaydon Bearing Maintains Low 


Friction Under Heavy Loads 


The Recirc-L-Way bearing has a co- 
efficient of friction as low as 0.00025 
under a 2000-lb load at 0.25 ipm 
linear motion. This is said to be % 
the coefficient of friction of other 
recirculating bearings. 

To obtain the low coefficient of 
friction, the Recirc-L-Way has a 
recirculating cage with positive roller 
guidance between lipped raceways. 
This cage maintains uniform spacing 
of rollers, eliminates sliding, skewing, 
and binding of the rollers, and pulls 
unloaded rolers around the bearing 
raceway. 

Bearing efficiency is also increased 
with an extremely low RMS surface 
finish. 

The bearings, which are 1% in. 
high, 1-11/16 in. wide, and 3% in. 
long can be furnished in matched 
sets with a total height variation of 
ten millionths. 

The Kaydon Engineering Corp, 
Muskegon Mich 


MORE DATA? Circle 67, inside back cover 


Special Driving Centers Hold 
Tubular Work for OD Turning 


Line of special driving centers is de- 
signed to hold tubular workpieces 
for OD turning, grinding, or cutting 


splines. Bull nose driving center 
handles large IDs. When pressure is 
applied to the tailstock, the spring- 
loaded center retracts, causing the 
end face of the work to engage the 
drive pins. Thus the workpiece is 
firmly held and can be machined 
from end to end in one chucking. 

Units can be made to hold up to 
8-in. ID. Adapters can be furnished 
to mount them on any standard 
spindle. 

PowerGrip Inc, Rockfall, Conn 
MORE DATA? Circle 68, inside back cover 


New Style of Countersink 
Introduced by Whitman & Barnes 


Featuring a newly designed, single- 
flute construction, these high-speed 
countersinks are made for machine 
use and light portable work. They 
provide easy feeding, smooth burr- 


free holes, and chatterless operation 
over a wide range of speeds and in 
a variety of materials. They are 
available in %, %, %, and 1-in. sizes 
with included point angles of 60, 82, 
and 90°. 

Whitman & Barnes, 40600 Plym- 
outh Rd, Plymouth, Mich 
MORE DATA? Circle 69, inside back cover 


SELF CENTERING POSITIONER in 
standard size has a capacity from 3 
to 40 in.; larger and smaller sizes are 
available on special order. It mounts 
on headstock, turntable, or positioner, 
and can be fitted with special jaws 
for special jobs—Skinner-Horton Chuck 
Div, New Britain, Conn 


MORE DATA? Circle 70, inside back cover 


Plastic Injection Molding Machine Has 
Interchangeable Clamping Mechanism 


Some specifications for the 8/10, 
12/16, and 18/24-oz machines are, 
respectively: plasticizing capacity in 


A complete line of Reed plastic in- 
jection-molding machines — which 
will be introduced at the Ninth Plas- 
tics Exposition in New York—comes 
in four basic models. These machines 
of modular design feature inter- 
changeable mold clamping mech- 
anisms and injection units that make 
possible 12 different combinations. 
Because of this, the molder can 
choose the exact combination of lock- 
ing tonnage and injection capacity 
best suited for his particular molding 
requirements. 
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lb/hr, 120, 150, 200; displacement 
rate in cu in., 968, 1360, 1420; platen 
size, 27 x 27% in., 32% x 32% in., 
40 x 40 in.; dry cycle time in sec, 
6.37, 6.76, 10.18. 

According to the manufacturer, the 
mold clamping tonnage is in excess 
of rated tonnage. 

Reed-Prentice Div, Package Ma- 
chinery Co, East Longmeadow, Mass 


MORE DATA? Circle 71, inside back cover 
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Harper Belt Furnaces Maintain Low Dew 
Points For Continuous Heat Operations 


A line of newly designed hump-type 
mesh belt furnaces is available in 17 
models with heating chambers rang- 
ing from 3 ft to 11 ft and belt widths 
from 6 in. to 36 in. They are said to 
be especially efficient for maintain- 
ing low dew points during continu- 
ous brazing, annealing, hardening 
and sintering operations. 

The furnaces maintain constant 
time temperature cycles for uniform 


treatment of materials and have 
variable speeds for treatment of 
materials of different thickness and 
time temperature requirements. 

Other features are large 2-ft-dia 
drive and take-up pulleys, flat re- 
turn plates, and thermostatic control 
of cooling water. 

Harper Electric Furnace Corp, 110 
Pearl St, Buffalo 2, NY 


MORE DATA? Circle 84, inside back cover 





Tilt-Swivel Vise Clamp 
Speeds Mounting, Relocating 


Bench clamp that bolts to the Tilt- 


Swivel vise makes possible rapid 
mounting and change of bench lo- 
cation by loosening the clamp screw. 
Ball joint of the vise permits swivel- 
ing through 360° and tilting to 30 
up or down in any position. The 
clamp provides even faster, easier 
setup for such operations as precision 
filing, drilling, reaming, grinding, or 
finishing. Work is held securely in 
position that is most convenient and 
the entire assembly can be quickly 
moved from one position to another 
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Clamps are provided for both the 
large vise and the small one. 

Separate serrated too] steel jaws 
that can be interchanged with the 
standard serrated jaws with which 
the vise is equipped are also avail- 
able. 

Engis Equipment Co, Hyprez Div, 
431 S Dearborn St, Chicago 5, Ill 


MORE DATA? Circle 85, inside back cover 
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New Turbomil Removes Stock 
Up to 4 Times Faster 


Edco Turbomils are designed for fast 
stock removal, up to four times or 
400% increase over conventional 
milling. They will reportedly reduce 
machining time on roughing and hog- 
ging operations as much as 50%, 
and are designed for use on all types 
of milling machines, vertical and 
horizontal boring mills, Kellering 
machines, Hydrotels, and all types 
of die sinking machines. Cutters, 


made of premium steel and heat- 
treated, are said to run cool under 
the most severe cutting conditions 
and also to eliminate flute drag 
and friction heat, and minimize vi- 
bration. 

Full range of sizes and types is 
available. 

Edco Tool Co, 20120 Goddard Rd, 
Taylor, Mich 
MORE DATA? Circle 86, inside back cover 


Delta’s 12-in. Cutoff Machine 
Operates at 12,500 fpm 


Increase in power and capacity, with 
no increase in price over the pre- 
vious model, are features of this 
new swinging-arbor model that han- 
dles 1%-in.-dia solid round bar steel 
on a production basis. Other pro- 
duction capacities are 2-in. thickness 
and 8-in. width on wood and plastic; 
3%-in. dia on non-ferrous tubing and 
solid round bar, and 3%-in. dia on 
ferrous tubing. It cuts 3 x 3-in. an- 
gles and 4-in. channels, and will also 
cut all bar stock and angles usually 
used in plant maintenance work. 
Price of the basic machine is the 
same as the previous model, $251.50. 

In the patented coolant arrange- 
ment, oil is brought down from the 
reservoir to the hollow blade arbor 
and discharged through two radially 
placed port holes, one on each side 
of the blade. Slinging action provides 
complete mist lubrication down both 
sides of the blade to the work with- 
out the aid of compressed air. 

Machine, with an abrasive wheel, 
can cut to a tolerance of less than 
0.005 in. This accuracy is achieved 
by a combination of high power (5 
hp) and high surface speed (over 12,- 
500 fpm), plus use of a new retract- 
able size gage that compensates for 
the accuracy-destroying heat expan- 
sion created during abrasive cutting 
of ferrous pieces. 

Rockwell Mfg Co, Delta Power 
Tool Div, 486 N Lexington Ave, Pitts- 
burgh 8, Pa 
MORE DATA? Circle 87, 


inside back cover 
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ve 18 units with 64 spindles 
60-inch index fable 


12 work fixtures 


Single Kingsbury combines 64 operations 


Cuts cost-per-part, 
space, banks of parts 


One machine, 64 operations, 180 parts 
per hour gross. All this cuts the cost 
per part. It saves floor space. It reduces 
banks of parts in process. 

A rate of 180 parts per hour gross 
means a 20-second time cycle or 18.2 
seconds for work. To drill the deep 
holes in this time we used more than 


CAST IRON 9 Vertical Units 
OIL PUMP with 47 Spindles 
HOUSING FOR 
AUTOMATIC DRILL — 22 HOLES 
TRANSMISSION C’SINK — 13 HOLES 
TAP — 8 HOLES 
1 VY ee ml | @) 
END MILL — 1 HOLE 
P & 2 NOTCHES 


one unit, each drilling part depth. 

Extra spindles on the vertical units 
allowed us to use low-cost standard 
tools instead of special combination 
tools. 

We rebuilt this machine from equip- 
ment the customer returned to us. This 
saved him money, yet he has the regu- 
lar Kingsbury new-machine guarantee, 
plus good basic design and rugged, 
accurate construction. His machine 








went right back into his production line 
because our test runs before shipment 
guaranteed uniform parts that gaged. 


If you'd like to save money in drill- 
ing type operations, ask us to quote 
on a job. Kingsbury Machine Tool 
Corporation, Keene, N. H. 


KINGSBURY 





9 Units with 
WA Te 
12° Downhill 


BUTT MILL 
DRILL IN STEPS 
344 REAM 

4 HOLES 
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Double-Door Truck Oven Heats 
Materials in 252-cu ft Chamber 


This walk-in truck oven’s double 
doors open full width to allow max- 
imum loading entrance to its 252-cu 
ft of unobstructed work area. Air at 
temperatures up to 500 F is circu- 
lated by a high velocity motor and 
blower through ducts in the chamber. 
Dangerous vapors are vented off 
with a roof-mounted exhaust fan. 
Controls include adjustable in- 
dicating-controlling thermostat, a 
limitstat which automatically con- 
trols temperature should it exceed 
the panel setting, and pilot lights. 
The interior and exterior of the oven 
are of finished aluminum except for 
the floor plate which is %-in. steel 
The Electric Hotpack Co, Cottman 
Ave at Melrose St, Philadelphia 35, 
Pa 
MORE DATA? Circle 88, 


inside back cover 


Two New Utility Vises 
Introduced by Wilton 

The 640 line consists of two sizes 
designated No. 643% and 645. The 
former has a jaw width of 3% in., 
maximum opening of 4 in., and jaw 
depth of 3 in. Pipe capacity ranges 
from % to 2 in. Shipping weight is 
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19 lb. The No. 645 has a jaw width of 
5 in., maximum opening of 5% in., 
and jaw depth of 3% in. Pipe ca- 
pacity is % to 2% in. Shipping 
weight is 34 lb. 

Additional features include what 
is reported to be the largest anvil 
of any other utility vise on the mar- 
ket; replaceable pipe jaws made of 
hardened steel; replaceable top jaws 
made of serrated steel; large rein- 
forced forming horn and unbreak- 
able 3/16-in. formed steel slide. 

Wilton Tool Mfg Co, 9525 Irving 
Park Rd, Schiller Park, Ill 
MORE DATA? Circle 89, inside back cover 


Pneumatically-Operated Tapper 
Designed for Light Work 

Model 400-T, complete with tapping 
chuck, weighs 3 lb. Operating at 400 
rpm, the spindle normally runs in a 
forward or RH direction. Cutting 
direction of the tapper can be re- 
versed by squeezing the reverse but- 


ton in the handle. Air power is con- 
trolled by an on-off valve in the 
handle. Capacity of the tool is No. 
10 to 5/16 in. USC or USF; best re- 
sults are reported achieved by using 
two-flute gun taps. 

Airetool Mfg Co, Springfield, Ohio 
MORE DATA? Circle 90, inside back cover 


UNIVERSAL DRIVE called Gyro-Drive 
converts any power drill into a 
variable-angle tool permitting full- 
power, full-speed drilling at any angle 
up to 52°. It measures 6 in. overall, 
weighs 12 oz, fits all models of power 
drills “4 or %-in. capacities—Glenwood 
Gyro-Drive Inc, Glenwood, Minn 


MORE DATA? Circle 91, inside back cover 


DUAL WELDING MACHINE SYSTEM first welds the base, spacers, and free 
stems to diaphragm plates of 0.004-in. thickness; and second team welds a 
tier of up to ten plates in pairs. Assembly machine is a 30 kva spot welder 
tooled with three quick-change electrodes; second unit—for seal welding a 
sandwich of two plates and spacer, stem, or base—is a 10 kva machine with 
supporting mechanisms and tooling—Thomson Electric Welder Co, 161 Pleasant 


St, Lynn, Mass 


MORE DATA? Circle 92, 


back cover 


inside 
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Planetary Lappers Designed for 


Semiconductor Crystal Processing 
Units are capable of lapping both 
faces of a slice simultaneously, with 
parallelism on the order of 0.000005 
in. from the center to the edge of the 
slice, while maintaining a degree of 
scratch-free flatness reported to be 
previously unattainable. 

Model PL-2875-B features a 2%-in. 
track and 10 carriers or workholders 
with one to six holes, depending on 
the size of the slices to be lapped. 
This model will lap 10 slices, up to 
a maximum size of 1% in. in dia, or 
60 smaller slices to a thickness of 
0.008 in. Model PL-1875-B has a 1%- 
in. track and 17 carriers, each hold- 
ing from one to three slices, and can 
lap 17 slices up to 1 in. in dia, or 51 
smaller slices to a thickness of 0.003 
in, 

The whole upper plate assembly 
may be raised manually and locked 
at the uppermost position, thus 
speeding loading and unloading. 
Thickness of the work can be deter- 
mined, and the proper functioning 
of the machine controlled by setting 
a dial. 

Dallons Laboratories Inc, 5066 
Santa Monica Blvd, Los Angeles, 
Calif 
MORE DATA? Circle 93, inside back cover 
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DoALL’s X-Press Tap 

Forges Internal Threads 


X-Press taps forge instead of cut in- 
ternal threads in copper, brass, zinc, 


lead, aluminum, die castings, and 
other ductile materials. They are 
used in the same way as ordinary 
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taps but at spindle speeds at least 
twice as fast. 

Because they have no flutes and 
no cutting edges to break down or 
become dull, tool life is lengthened. 
By forging instead of cutting threads, 
chip problems are eliminated. The 
forged thread is said to have from 
10 to 25% greater holding power, 
depending upon the material in- 
volved, than those cut by conven- 
tional taps. Standard sizes range 
from No. 0-80 through %-in. dia, 
NC and NF threads, in plug and bot- 
toming chamfers. 

DoALL Co, Des Plaines, Ill 
MORE DATA? Circle 94, inside back cover 
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Unisorb Mounts Level Equipment 
Weighing up to Half a Ton 


Lowcost line of machine mounts, Se- 
ries LR 500, permits mounting of the 
average machine tool for less than 
$10. They can be supplied with either 
3 or 4-in. leveling bolts and with 
any of three types of Unisorb mate- 
rial for different load ranges. This 
selection will handle almost any 


piece of machinery weighing up to 
1000 lb. Pads used in the mounts 
provide nearly complete damping 
of sound and vibration. 

Felters Co, Unisorb Div, 210 South 
St, Boston 11, Mass 


MORE DATA? Circle 95, inside back cover 
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TSP Rotary Slitter Knives Have 
Tolerances Held to 0.0002 


Knives are now precision ground 
and finished on a new machine that 
electronically controls tolerances. 
Macuine is a 24-in. Heald precision 
automatic rotary surface grinder 
with an electronic spark-out attach- 
ment that assures good finishes and 
accurate control. Tolerances are 
held to 0.0002 on both plane outage 
and flatness. 

Tool Steel Gear & Pinion Co, 
Dept B, Cincinnati, Ohio 


MORE DATA? Circle 96, inside back cover 


ONE VERTICAL AND THREE HORIZONTAL WAY UNITS drill, chamfer, spotface, 
and form valve seats in tractor power lift housings. The tunnel-type vertical 
column, which straddles one of the horizontal slide units, eliminates the need 
for an additional machine to spotface and chamfer one hole in the part—F Jos 
Lamb Co, 5663 E Nine Mile Rd, Detroit 34, Mich 

MORE DATA? Circle 97, inside back cover 
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TWO-SPINDLE, CAM-OPERATED PRECISION BORING machine generates a 
total of 21 different surfaces in one operation on a cast-iron clutch component. 
Surfaces are cut to close tolerances with single-point tools, guided by an 
accurate master, at production rate of 100 parts per hr—Ex-Cell-O Corp, 1200 


Oakman Blvd, Detroit 32, Mich 


Hydraulically Powered Riveter 
Saves Cost of Pump Equipment 


Model 211, typical in new line, has 
a 12-in. throat depth and is designed 
to automatically feed and set either 
of two lengths of rivets up to 5/16 
dia. Operating on 80-psi air pressure, 
its hydraulic booster and cylinder 
delivers a setting force of approxi- 
mately 10,000 Ib. 

This setting force is applied only 
during the last downward *%-in. 
travel of the spindle. The first 3% in. 
of downstroke, and the entire retract 
stroke, use only low pressure oil. 
Maximum force, consequently, is 
provided at the needed moment with- 
out the bulk and cost of expensive 
pump equipment. This also provides 
protection against product damage 
by stalling out when the product is 
not properly seated on the anvil and 
it is contacted by the rivet before 
the last downward % in. of travel. 
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MORE DATA? Circle 98, inside back cover 


Complete setting cycle is less than 
one second. 

Use of hydraulic power increases 
capacity of riveters by adding com- 
pensation for differences in work 
thicknesses and rivet lengths. It also 
provides ease of adaptation of the 
machine to a combination with others 
as multi-head riveters. 

Tubular Rivet & Stud Co, Quincy 
70, Mass 


MORE DATA? Circle 99, inside back cover 


Circular Form Tool Blanks 
Available in Solid Carbide 


Solid carbide circular form tool and 
cutoff blanks for use on B&S auto- 
matic screw machines have been 
added to Adamas’ line. Steel plug 
brazed in the center of the blanks is 
soft enough to permit drilling and 
tapping with conventional high- 
speed tools, and still hard enough to 
prevent deformation or stripping of 


the threads when the tool is clamped 
on the machine. 

Two standard grades of carbide 
are furnished. Grade DD, recom- 
mended for general use on all ferrous 
material and copper alloys, should 
be used for cutoff tools on rubber, 
brass, aluminum, and zinc alloys 
when the cutoff length is more than 
2% times the cutoff width. This 
grade will withstand impact and vi- 
bration and can be used at relatively 
low peripheral speeds and heavy 
feeds. Grade A is recommended for 
general use on rubber, brass, alumi- 
num, and zine alloys. It is said to 
have good wear resistant properties 
and can be used where shock is not 
a problem. 

Adamas Carbide Corp, Kenilworth, 
NJ 
MORE DATA? Circle 100, inside back cover 


Albertson Air Grinders Feature 
Lever Throttles, Quick Starts 


Line of Sioux vertical air grinders 
includes the 505 series of regular- 
duty grinders with speeds of 6,000, 
4,000, or 7,000 rpm and a 9-in. de- 
pressed-center wheel. Also offered 
are the 532 series heavy-duty 6,000 
rpm 6-in., flared-cup wheel grinder. 
Either grinder can be operated as a 
wire brush tool or disc sander and 
both will function as depressed- 
wheel grinder and flared-cup wheel 
grinder. 

The grinders feature lever throttles 
for momentary action and quick 
shut-off and a throttle lock for safety 
when changing wheels. Also, newly 
designed motors distribute air be- 
hind the vanes for faster starting. 

Albertson & Co, Inc, Sioux City, 
Iowa 
MORE DATA? Circle 101, inside back cover 
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reams to a smooth finish with only one pass 


USS Fremax 15 free-machining plate steel drills 50 
to 75% faster than SAE 1020 plate steel; forms 
small, brittle chips that clear the hole easily; pro- 
duces a smooth, clean hole that can be reamed to 
size and finished in one pass. 

All these advantages are important to Brown 
& Sharpe Mfg. Co., producers of complicated ma- 
chined parts like the one shown in the picture. It’s 
part of the Bomarc Missile handling system’s hy- 
draulic launching equipment, and its purpose is to 
contain the hydraulic fluid under pressure. Holes 
range from \” to 1%” in diameter and up to 24’ 
long, machined at speeds from 180 rpm to 1150 rpm. 
High operating pressure, including a pre-installation 
test pressure of 4,500 psi, requires the fine, smooth 
finish that Fremax 15 delivers to minimize surface 
resistance to the hydraulic flow. Brown & Sharpe’s 
production experience has shown that Fremax 15 
can be deep hole drilled so easily that only one pass 
with the drilling tool is required to obtain the desired 
surface finish. 

USS FremMax 15 free-machining plate steel is ideal 
where fast machining, longer tool life, and internal 
soundness is required. Another member of the family 


United States Steel 


—FREMAx 45—has all the same advantages plus 
the ability to be flame hardened easily and economi- 
cally, with excellent dimensional stability. Return 
the coupon below for complete information about 
these “steels that do more.” USS and FREMAx 
are registered trademarks, 


United States Steel Corporation « Columbia-Geneva 

Steel Division - National Tube Division - Tennessee 

Coal & Iron Division - United States Steel Supply 

Division « United States Steel Export Company 
United States Stee! 


This mark tells you a product is 
made of modern, dependable Steel. 
Room 6253 


525 William Penn Place 
Pittsburgh 30, Pa. 


Please send me your free book on machining steel plate—USS FREMAX. 


Name aan 





Title 





Firm 





Address 





City State. 
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Gisholt Announces Air-Operated 
Automatic Single Cutter Turner 


This single cutter turner, shown at- 
tached to a Masterline lathe, has au- 
tomatic air-operated, cam-controlled 
tool relief and automatic recocking 
after clearing the work. All movable 
parts adjust for wear and, except for 
the base, all other components are 
interchangeable between the two 
sizes available for the models 4AR 
and 5AR lathes. 

The cutters are designed so they 
will not interfere with each other, 
even when mounted on adjacent tur- 
ret faces. They will mount on all sta- 
tions and can be used with all stan- 
dard tools. 

In operation, when the turret in- 
dexes, an air cylinder mounted on 
the tool actuates a cam that positions 
and locks-in the cutter. The end of 
the feed stroke is followed by two 
seconds of dwell and then the air 
cylinder moves the cam out so that 
the spring-loaded tool carriage can 
snap back to provide tool relief dur- 
ing the return traverse of the turret. 

Roller arms furnished with this 
model give a turning range of from 
% in. to 2% in., and an optional set 
of arms will give a combined range 
of % in. to 2% in. 

Gisholt Machine Co, 1245 E Wash- 
ington Ave, Madison 10, Wis. 


MORE DATA? Circle 102, inside back cover 


Shear Blades Available 
in Three Grades of Steel 


Q-Kni-Co blades to meet light, me- 
dium, and heavy-duty requirements 
are made for shearing all types of 
metals. OK Battle Axe grade, a high- 
carbon high-chrome steel, is designed 
for handling mild steels and metals 
up to 0.25 in. thick. OK No. 4 Hi- 
Speed steel shears cold reduced 
sheets or strip in mild steel and sili- 
con steel from 0.005 in. to 0.032 in. 
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OK Durachrome is made of high- 
carbon, high-chrome shock-resisting 
steel and is recommended for medi- 
um-duty cutting, shearing hot or cold 
plate up to 0.25 in. thick, and for 
short runs and extra heavy plate up 
to 0.625 in 

Blades are ground to tolerances of 
0.0015 in. for size and parallelism in 
width and thickness. Hundreds of 
blades are carried in stock to fit all 
makes of squaring shears. 

Ohio Knife Co, Dept W, Cincin- 
nati 23, Ohio 


MORE DATA? Circle 103, inside back cover 
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Air Feed Feeds Light Materials 
To Punchpress at 250 spm 


Ses-Matic Junior model for feeding 
light coiled materia] operates with 
an accuracy of up to 0.002. It can 
feed materials up to 4 in. wide and 
thicknesses to 0.06 in.; stroke lengths 
are adjustable up to 4 in. Unit can 
be mounted to a press to feed mate- 
rials from any direction. 

Additional features include: no ad- 
justment necessary for stock thick- 


——_ 





ness; stroke length is adjusted by 
turning a screw; adjusting for stock 
width is made by repositioning the 
guide roller at the stock entrance 
end of the air feed; stock is cushioned 
for the last % in. of travel by built- 
in air check. 

Ses-Matic Press Equipment, Div of 
Special Engrg Service Inc, 7631 Wy- 
oming, Dearborn, Mich 
MORE DATA? Circle 104, inside back cover 


Stoelting Vise Jaws Grip Flats, 
Squares, Tees, Thin Wall Tubing 


Multiform profiles ground into the 
jaws of the SuperVise enable the 
vise to grip rounds, squares, flats, 
rectangles, angles and tees firmly. 
It is also said to be the only vise that 
can grip thin-walled tubing without 
distortion. 

The main body is machined from 
solid alloy-steel plate and heat-treat- 
ed. Jaws are made of hardened tool- 
steel. 

C H Stoelting Co, Chicago, IU 


MORE DATA? Circle 105, inside back cover 


“SLEAR” BLANKS OUT 12,000 ELBOW BLANKS an hr and automatically feeds 
metal of any length, cut in increments of 1/16 in., into any fabrication machine. 
Electric eye automatically tells a flying shear the number of feet and inches 
(in 1/16 increments) of metal to be cut. Settings between 2 in. and 60 ft can 
be changed while machine is operating—Welty-Way Products, Inc, 714 Ist Ave 


NW, Cedar Rapids, lowa 


MORE DATA? Circle 106, inside back cover 
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General Mills said it 
about the Lindner Optical Jig Borer 


need we say more? 


Learn why Lindner Optical Jig Borers 
have changed so many ideas about 

jig boring. Send for a 25-minute movie 
film demonstration without obligation. 


Lindner Optical Jig Borers are 

available in two models: LB15A with 
Autopositioner—Table size 44” x 24"; 
4B14—32” x 16” (without Autopositioner) 


URT ORBAN 


COMPANY, INC. 


36 Exchange Place, Jersey City 2, N. J. 
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Man-Au-Cycle Lathe Cuts Thread on 614-ft 
Lead Screw Automatically in 30 Minutes 


Model 3L automatic cycle threading 
lathe threads a 6% ft lead screw in 
than half an hour. The new 
extra-long machine has an 80-in. 
stroke and 84 in. between centers 
Spindle bores of up to 16 in. and 
swings of up to 24 in. are available 
with the unit, which will thread in- 
ternally and externally by a series 


less 


of passes in which the spindle speeds, 
feeds, and number of passes are pre- 
selected. Additional attachments 
make possible tracing, facing, turn- 
ing, cutoff chamfering, shouldering, 
and boring in a single chucking. 

Man-Au-Cycle Corp of America, 
Brooklyn, NY 


MORE DATA? Circle 107, inside back cover 





Wil-Numat Air Actuators 
Speed Collet Closing 


Line of air actuators for 
hollow spindle machines can_be used 
to actuate either push or pull collets 
expanding mandrels, rubber-flex col- 
lets, or power chucks. The Wil- 
Numat can be installed on virtually 
any machine without machine modi- 
fications; it converts 
turret lathes to chuckers in minutes, 
or converts a chucker to a bar ma- 
chine. Use of the hole through the 
spindle is retained for feeding cool- 
ant to work, feeding bar stock, or 
reaching back of workpiece for vari- 
ous purposes. Production increases 
of 100% and more are reported over 


use on all 


automatics or 
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use of hand collet closers. The ac- 
tuators operate off shop air, mul- 
tiplying gripping power at the jaws 
up to 80 times line pressure. Clos- 
ing and opening of coilets and 
chucks are instantaneous, effected by 
an air valve. 

When conventional machining op- 
erations are required, the actuator 
does not interfere with use of reg- 
ular key type chucks, faceplates, or 
spindle centers. 

Wil-Numat Corp, 411 
Inglewood 1, Calif 
MORE DATA? Circle 108, 


S Hindry, 


inside back cover 


Self-Clinching Fastener 
Is Floating, Self-locking 
Clinched by a squeeze into prepared 
holes, this nut provides a rapidly as- 
sembled nut anchor in sheet metal, 


compensates for slight errors (up to 
1/32 in.) in alignment of mating 
holes, and is an all-metal locknut as 
well. 

Available in sizes No. 4 to % in., 
the fastener is suitable for sheet 
thicknesses from 0.040 in. up and ma- 
terials with Rockwell hardness of 
B-70 or less. Threads are class 3B, 
performances MIL-N-25,027. Type 
LAS has cadmium or cadmium chro- 
mate finished steel retainer with nut 
of 18-8 stainless, passivated and with 
dry film lubricant. Type LAC is 
stainless throughout. 

Penn Engrg & Mfg Corp, Doyles- 
town, Pa 


MORE DATA? Circle 109, inside back cover 


Attachment Converts Vise 


To Adjustable Drill Jig 

Vise-Jig, exhibited at the ASTME 
Tool Show, quickly converts a Hein- 
rich Grip-Master vise to an adjust- 
able drill jig for precision® cross 
hole drilling of % to 2-in. round or 
hex stock. It attaches to the station- 
ary vise jaw in place of the remov- 
able jaw insert. 

Circle-Grip locking mechanism as- 
sures positive clamping and the vise 
provides a handy base which can be 
clamped to the machine table. 
Clamping plate quickly adjusts to the 
size of the workpiece. Adapter liner 
in the plate is accurately centered 
above the 60° V-block and holds 
ASA slip bushings. An adjustable 
stop, with 9-in.-long rod, for locat- 
ing work longitudinally, is furnished 
for use on either side of the jig. 

Two sizes are offered. Model 3-UJ 
($45), fits in all Heinrich vises, holds 
from % to %-in. round or hex stock, 
is furnished with a 5/16-in.-ID 
adapter liner to hold bushings for a 
range of 0.0312 to 0.1935-in. holes. 
Model 6-UJ ($55), fits in 6 and 8-in. 
Heinrich vises, holds from % to 2- 
in. stock, is furnished with 5/16, ‘2, 
and %4-in.-ID liners to hold bush- 
ings for a range of 0.0312 to 0.5312 
holes. 

Heinrich Tools Inc, Racine, Wis 
MORE DATA? Circle 110, inside back cover 
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Take a Ledloy’ steel—Inland’s famous family 
_ of free machining steels—and give it all you've 
’ got! Go on—double and triple your normal speeds. 
Up to 325 sfm is common with Ledloy and 
believe us, far greater speeds are perfectly 
possible—up to 450 sfm with high speed tools 
—600 sfm with carbide tooling. MI Step up the 
feed, too. Drill at 40 inches per minute at 750 
rpm if you have the equipment for it. Matter of 
_ fact, you can’t tell how much faster—better— 
you can do with a Ledloy steel ‘til you’ve pushed 


it to the limit. J One thing to remember— you 
won't get these amazing results with just any 
leaded steel. To get the most out of your equip- 
ment, use Inland Ledloy—the original leaded steel. 








is | That's right—Inland made leaded steels lon: long 


before anyone else—has been developing 
the unique properties of Ledloy steels for more 
than 20 years—can recommend exactly the 
right type for your shop and your product. So 
use Ledloy steels—hit them with all you have... 





LEDLOY STEELS CAN TAKE IT! 


the world’s most machinable steels INLAND STEEL COMPANY < 





nig 


30 West Monroe Street + Chicago 3, Illinois 





Strokes Per Minute... 


NEW DI-ACRO OPEN 
BACK INCLINABLE 
PUNCH PRESS NO.5 


This new bench type punch press has five 
tons of power for punching, forming, 
shearing, marking, riveting, staking or 
embossing. Single stroke cycling, 150 
S.p.m., Or continuous operation, 210 
s.p.m. Deep 12 inch throat allows work- 
ing to center of 24” sheet. Spring loaded 
material stripper—easy to set up—ideal 
for women operators or inexperienced 
help. Standard equipment includes mo- 
tor, brake, flywheel guard, all electrical 
connections, punch holder, stripper as- 
sembly and die holder. 


HAND OPERATED 
PUNCH PRESSES / 
Di-Acro Punch Presses 
No. | and 2 both provide 
4 tons of power that will 
punch holes up to 4” round 
in 16 ga. mild steel using 
punches with shear. No. | 
has 644” throat depth and 
No. 2a 1214" throat depth. Both models 
come with short handle, long handle for 
heavier materials, punch and die holders, 
turret stripper, back and side gauges. 


PRECISION PUNCHES AND DIES— 
Over 500 sizes of single station Di-Acro 
punches and dies are available from 
factory stock, plus adjustable punches 
and dies for multiple punching in one 
operation. 

For complete information consult 

the yellow pages of your phone 

book under Machinery: Machine 


Toots for the name of your nearest 
Gistributor or write us 


ZEN 


pronounced 


“die-ack-ro”’ See complete Di-Acro line in 


Sweet's Machine Tool Cotolog 
DI-ACRO 
CORPORATION 
formerly 
O’Neil-irwin Mfg. Co. 
216 8th Avenue 
Lake City, Minnesota 
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Multi-Spindle Tapping Machine 


Performs 60 cpm at 1600 rpm 
Deka Drill No. HST-714 has 14 spin- 
dles that are adjustable in any pat- 
tern within a head area of 7% x 12% 
in. A much larger area can be 
reached by using adjustable outboard 
bearing spindles; a templet cluster 
box with slip spindles can also be 
provided. 

Table is hydraulically operated 
and can be set to take various depths 
within a 6-in. stroke. Stroke can be 
held at the top of the cycle, leaving 
room for manually lowering the ta- 
ble whenever necessary. Table and 
knee assembly can be adjusted over 
a 14-in. distance on the column. Cy- 
cle selector switches permit the op- 
erator to raise ans lower the table 


manually during setups, or to per- 
form either a single cycle (for check- 
ing the workpiece), or set for auto- 
matic cycling. Stop button halts the 
machine instantly. 

Said to be ideally suited for all 
automated types of jigs and fixtures, 
the unit is priced at $7173 fob and is 
furnished with a coolant tank with 
pump and motor and adjustable arm 
and bracket-type tapping spindles. 

Precision Tool & Mfg Co of Illinois, 
1305 S Laramie, Cicero 50, Ill 
MORE DATA? Circle 72, inside back cover 


JOYDEX END MILLS WITH BRIDGE- 
PORT shanks have been added to the 
company’s line which includes end 
mills with Weldon shanks. The new se- 
ries is priced 30% lower and covers a 
cutting diameter range from 2 to 3 
in. Features of the new end mills are 
fast, easy indexing, double positive, or 
combination positive and negative rake 
angles—Lovejoy Tool Co, Springfield, 
Vi 

MORE DATA? Circle 73, inside back cover 


THIRTEEN-STATION SEGMENTED TRANSFER MACHINE mills, orients, drills, 
chamfers, reams, and taps, cast iron automotive clutch housings at a rate of 
150 pieces per hr. The 26'-ft long, three-section machine is electrically con- 
trolled and hydraulically operated and features parts transfer from station to 
station with a pawl-type rotating bar mechanism that slides the parts on rails 
—Snyder Corp, 3400 E Lafayette, Detroit 7, Mich 


MORE DATA? Circle 


74, inside back cover 
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These Tool Lines 
Are Much More 
Than Machinery... 


They express confidence in the ability to serve the needs of a vast 
industry . . . an industry which expects the highest standards of 
service and deserves the best possible product that can be produced. 

The ability to provide for the widest range of industry’s needs 
is made possible through plant potential—represented in the most 
modern equipment, much of which has been specially engineered 
and built in our own plant. This capacity permits versatility that 
enables us to efficiently produce from the smallest to the largest 
requirements. 

To meet the increasing demands for products of quality, accuracy, 
and performance dependability, National Tool continually invests 
in the manufacturing tools and equipment essential to maintain the 
position of superiority it has held so many years in this field. 


NATIONAL TOOL COMPANY 


A Division of 
National Cleveland Corporation 
11200 Madison Avenue Cleveland, Ohio 


For more than a half century National Tool has supplied high quality precision cutting tools 
to the metalworking industry. 


For your special cutting tool requirements call your National Tool representative. 








IF 


you manufacture: 


Air conditioning, appliances, electronic, 
communications, electrical apparatus, 
fans, blowers, machine tools, materials 
handling, panelboards and switch 
boards, prime mover, pumps, compres- 
sors and general machinery .. . 


these Westinghouse 
products are 
tailored for you 


On these pages are shown some of the 
many components developed and man- 
ufactured by Westinghouse specifically 
for OEMs. Here is one single source for 
technical assistance, manufacturing and 
stocking of all of your electrical needs 
Use this total service to solve your design 
and manufacturing problems now. Call 
your local Westinghouse Sales Engineer 
or write Westinghouse Electric Cor- 
poration, Box 868, Pittsburgh 30, Pa. You 
can be sure... if it’s Westinghouse. 


}-96169 


Westinghouse 


Black Line control 
transformers 


Especially designed for machine 
tool control. Compact design plus 
Westinghouse’s exclusive “BONDAR” 
Class “A” insulation combines quality 
and minimum space in Black Line 
Transformers. Offered in a wide range 
of voltage ratings—.025 kva through 5 
kva with a 55° C. rise. For details, write 
for Bulletin B-7879 to Westinghouse 
Electric Corporation, Box 868, Pitts- 
burgh 30, Pa. You can be sure... if 
it’s Westinghouse. 

4-86:170 
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Production Drillpress Has 
Speed Range of 600 to 4000 rpm 


Features of Model 605 include no 
belt shifting because of adjustable 
speed control; drill speed chart on 
the machine; motor, belt, and sheaves 
all enclosed; maintained accuracy 
with separate shoes for wear take-up 
and quill lock; smoother spindle drive 
with 18-tooth involute spline; quick- 
set depth stop with vernier; ground 
table and base rather than milled 
surface. Price includes 42-hp motor 
for either 1 or 3 phase. 

Electro-Mechano Co, 241 E Erie St, 
Milwaukee, Wis 


MORE DATA? Circle 75, back 


inside cover 
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Precision Midget Grinder Kits 


Available From Airetool 
Kit includes a grinder, four mounted 
points, one carbide mill, wrenches, 
whip hose, and plastic case. There is 
a choice of 38,000 or 60,000-rpm 
vane-type motors which operate at 
constant speed under load; they are 
alloyed steel with ball bearing con- 
struction for spindle precision. 
Standard equipment with the 200- 
G and 200-GM grinders includes a 
¥g-in. collet. A %-in. collet with a 
%-in. collet insert is included with 
the 300-G and 300-GM _ grinders 
Models 200-GM motors are muffled 
Airetool Manufacturing Co, Spring- 
field, Ohio 
MORE DATA? Circle 76, 


inside hack cover 





| 
| 


BF relay 

Saves space, cuts cost, is specially 
engineered for machine tools. 50% less 
space, front accessible terminals, low 
temperature operation, lower installed 
cost, long life. In both 4-pole and 8-pole 
frames, rated at full toad current of 6 
amps/300 volts a-c 60 amp inrush. Write 
for Bulletin B-7345, Westinghouse Elec- 
tric Corporation, Box 868, Pittsburgh 30, 
Pa. You can be sure... uf it’s Westinghouse. 


Westinghouse 


AB-I breakers 


Often costless than safety switches 
yet are better, smaller, lighter. 
AB-I Breakers for motor circuit protec- 
tion are installed faster, approximately 
half the size, 4% the weight. Machine 
operator can “re-set” and contacts can 
be visible.Write for Bulletin B-7350 and 
be convinced—Westinghouse Electric 
Corporation, Box 868, Pittsburgh 30, 
Pa. You can be sure .. . if it’s Westinghouse. 


J-96'64 
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Magnaflow electro- 
magnetic drives 


Economy, less space, 17:1 speed 
range or more. Includes everything 
needed for stepless wide-range speed 
control from a-c power. Has a-c motor 
drive, electromagnetic coupling, regu- 
lating exciter, operator control station 
plus variety of modifications to suit 
special operating conditions (4 to 700 
hp). Write for B-7875, Westinghouse 
Electric Corp., Box 868, Pittsburgh 30, 
Pa. You can be sure... if it’s Westinghouse. 


J-96167 


Westinghouse 


TEFG d-c motor 


For fastest d-c motor response! 
New totally-enclosed, fan-cooled Life- 
Line H d-c motor with 75% less arma- 
ture inertia, 500% commuitating ability 
for acceleration results in faster stops, 
quicker stops, faster reversing. 30 hp 
rating accelerates from 0 to 1750 rpm— 
fully loaded—in | .] sec. ; similar response 
in ratings | to 75 hp and higher. Write 
Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pa. You can be 
sure... if it’s Westinghouse. 


J-96168 
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10° Lead Angle Dex-A-Tools 


Added to Adamas Line 

A negative rake 10° lead angle hold- 
er has been added to the Dex-A- 
Tool line of throw-away insert tool- 
holders. Primarily for use in Warner 
& Swasey chuckers where the bar 
slot is on a 10° angle, the holders 
are available in the l-in. square and 
the 1 x 144-in. size shank. 

Features include an adjustable car- 
bide-faced combination chipbreaker 
clamp which has buttress-type ser- 
rations and a setscrew located at the 
rear to permit rapid relocation of the 
clamp after indexing or replacing the 
insert. A thick, indexable, invert- 
ible, replaceable carbide anvil pro- 
vides extra rigidity and insert sup- 
port and also protects the shank. 

Adamas Carbide Corp, Kenilworth, 
NJ 
MORE DATA? Circle 77, inside back cover 


Marking Unit Prints Data 


On Pipe at High Speed 
Model L-6015 Rotary In-Line Offset 
Printer for identifying pipe, tubing, 
bar stock, and similar ferrous and 
non-ferrous products is designed to 
be installed over a production line 
and may be friction or power-driven 
at any line speeds. Trade-marks, 
product identification data, or any 
wording may be printed at desired 
intervals on lengths of pipe and other 
products of any diameter, flat, and 
most shapes. Mounting space re- 
quired is approximately 2 x 1 ft. 

Jas H Matthews & Co, Pittsburgh 
13, Pa 
MORE DATA? Circle 78, inside back cover 





Rectiflow 
adjustable 
speed drives 


Economical, simple, reliable, over 
3:1 speed range or higher, inher- 
ent constant hp characteristics. 
20 hp to 600 hp in open and totally 
enclosed air-cooled designs. Inherent 
fast response and close speed regulators 
make this drive a natural for a wide 
variety of machine tool applications. 
For more information, write Westing- 
house Electric Corporation, Box 868, 
Pittsburgh 30, Pa. You can be sure... if 
it’s Westinghouse. 


J-96'69 


Westinghouse 


Guardistor motors 


Guaranteed against burnout due 
to overheating from any cause! 
Exclusive static-semiconductors im- 
bedded in windings respond with snap 
action only when windings reach critical 
temperature. Anticipated nuisance trips 
are avoided. Use full rated hp safely. 
Available for any size motor. Write for 
Bulletin B-7876 to Westinghouse Elec- 
tric Corp., Box 868, Pittsburgh 30, Pa. 
You can be sure... if it’s Westinghouse. 


J-96171 
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SOLVE YOUR DIFFICULT WORKHOLDING PROBLEMS WITH 











5 - » 
fecbiiaibatnmaiy be (“ LF ey, rz 

red | . Sify Tarn oS ae 
j ’ meena a _ —— —_ « ee 
i ja ee — + 

= ¥. ay — 

wy ¥ = i ES t fate 7 

ca times = t det Oret a 
" ~ - 
7 ‘ 


CHUCKS 


CONSULT . 
evanueant The assembly print reproduced above is but one of many 


FOR THE examples of special chucks designed and engineered to meet 
ULTIMATE unusual workholding and machining requirements. Cushman 
IN CHUCK Special Chucks are being used in many diverse industries 
ENEINGERING enabling manufacturers to meet realistic production quotas, 
maintain close tolerances and achieve lowest cost on both short 

or long runs. 


If you have a workholding problem, consult Cushman. Your 
problem may have already been solved. 


THE CUSHMAN CHUCK COMPANY: HARTFORD 2, CONNECTICUT 


Manufacturers of Air and Manually Operated Chucks, Power Wrenches, and Face Plate Jaws. 
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Magnetic Force Welder Line 
Designed for Critical Materials 


PVA-1 resistance welders, now of- 
fered in 20, 30, 50, and 75-kva 
models, are primarily designed for 
production welding of critical ma- 
terials previously difficult or impos- 
sible to weld. Such combinations 
include welding silver tungsten to 
brass, stainless to brass, and copper 
to copper. 

These units can be furnished with 
magnetic forge delay to further 
refine weld force timing. Magnetic 
system components are fully visible 
and accessible through the Plexiglas 
door on front of cabinet. Models are 
all based in cabinets 20 x 36 x 64 in. 
A 20-kva bench model (PVB-1) and 
larger standard PVB-2 models of 100, 
150, 200, and 250 are also available. 

Precision Welder & Flexopress 
Corp, Cincinnati, Ohio 
MORE DATA? Circle 79, inside back cover 
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LOW COST CUTTING MACHINES, 
known as the GR series come equipped 
with miter, notching and coping attach- 
ments. Fast cuts of every description 
are said possible with the special steel 
cutting blade which is powered by a 
10 hp, TEFC motor—Stone Machinery 
Co, Manlius, NY 

MORE DATA? Circle 80, inside back cover 
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Your local 


STEEL SERVICE CENTER 


carries diversified stocks of 


WYCKOFF 


COLD FINISHED STEELS 
3B 


You can always count on your Steel Service 
Centers for fast, dependable, on-the-spot 
delivery to help you maintain non-stop 


production schedules. 


FOR THE FINEST IN COLD FINISHED 
STEEL BARS 
ALWAYS SPECIFY—WY CKOFF 
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WYCKOFF STEEL COMPANY 
GENERAL OFFICES: GATEWAY CENTER, PITTSBURGH 30, PA. 
WORKS: AMBRIDGE, PA.—CHICAGO, ILL.—NEWARK, N.J.—PUTNAM, CONN. 


WYCKOFF STEEL PRODUCTS « Carbon, Alloy and Leaded Steels * Turned and 
Polished Shafting « Turned and Ground Shafting * Large Squares * Wide Flats 
up to 12%" x 24%" and 14" x 1%" « All types of Furnace Treated Steels including 


Carbon Corrected Steels 
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: ; i _| The large magnesium vacuum-plate is precision machined 
| | with 80 milled grooves and 80 drilled holes. 


MACHINABILITY OF 
MAGNESIUM TOOLING PLATE 
cuts production cost of 
giant film holders 


46-inch-square vacuum film holders of magnesium tooling 
plate hold film and half-tone screens accurately in place 
in process cameras made by Robertson Photo-mechanix, 
Inc., Chicago. 

WHY MAGNESIUM TOOLING PLATE? Unsur- 
passed machinability cuts the time and cost of precision- 


machining the 80 grooves and 80 holes in the plate... 
as-delivered flatness eliminates the need for surface 
machining . . . and light weight assures easy handling 
and accurate positioning of the holder in use. 

Lightweight magnesium tooling plate offers these and 
many other advantages for tooling. It’s the lightest of 
all structural metals, yet it’s stiff and rigid. And being 
the easiest-to-machine metal, it reduces machining time 
and tool wear. New close thickness tolerances, flatness 
and high dimensional stability provide lasting accuracy, 
with minimum warping after machining. 

Find out how lightweight, machinable magnesium tool- 
ing plate can cut your tooling fabrication and handling 
costs. Write THE DOW METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising Dept. 1111F6-12. 


<> THE DOW METAL PRODUCTS COMPANY 
Division of The Dow Chemical Company 
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GET FAST DELIVERY OF 
MAGNESIUM TOOLING 
PLATE FROM THESE 
DISTRIBUTORS 


Baltimore, Maryland 
Clendenin Bros., Inc. 
EAstern 7-4500 

Charlotte, North Carolina 
Hubbell Metals Inc. 
EDison 4-5385 

Chicago, Illinois 
Fullerton Metals Co. 
MErrimac 7-2700 

Cleveland, Ohio 
Copper and Brass Sales, 
VUlcan 3-8100 

Dallas, Texas 
Joseph T. Ryerson & Son, Inc. 
FEderal 1-4311 

Detroit, Michigan 
Copper and Brass Sales, Inc. 
FOrest 6-6200 

Grand Rapids, Michigan 
Copper and Brass Sales, 
EMpire 1-6681 

Hialeah, Florida 
Fullerton Metals Co. 
TUxedo 8-8424 

Ini. lis, 7] di 
Hubbell Metals Inc. 
STate 7-134] 

Kansas City, Missouri 
Hubbell Metals Inc. 
BAltimore 1-7760 

Louisville, Kentucky 
Hubbell Metals Inc. 
MElrose 7-2595 

Los Angeles, California 
Reliance Magnesium Company 
LUdlow 3-6361 

Lyndhurst, New Jersey 
A. R. Purdy Co., Inc. 
WeEbster 9-8100 

Marietta, Georgia 
Hubbell Metals Inc. 
427-5551 

Memphis, Tennessee 
Hubbeil Metals Inc. 
Whitehali 8-1661 

Milwaukee, Wisconsin 
Fuilerton Metals Co. 
HUmboldt 1-6900 
Fullerton Metals Co. 
STerling 1-3456 

Portland, Oregon 
Eagle Metals, Inc. of Oregon 
ATlantic 8-5201 

St. Lovis, Missouri 
Hubbell Metals Inc. 
FRanklin 1-0212 

Seattle, Washington 
Eagle Metals Company 
PArkway 3-9974 

Spokane, Washington 
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GE Master Switches Furnished 
In Joystock and Induction Types 


Induction-type master switch pro- 
vides smooth, stepless speed control 
for industrial cranes, _ electrical 
shovels, and other equipment using 
adjustable-speed drives. Using the 
variable output of a differential 
transformer, it eliminates wear-pro- 
ducing sliding parts. In operation, 
this permits extremely precise con- 
trol for creeping speeds, gives greater 
spotting accuracy, and moves loads 
faster. 

On the joystick master switch 
(pictured), a single operating han- 


dle permits simultaneous control of 
two motions with only one hand. 
Handle can be moved into any hori- 
zontal quadrant and into any posi- 
tion within the quadrant. Either of 
these two switches can be desk, con- 
sole, or pedestal mounted. 

General Electric Co, Schenectady 
5, NY 


MORE DATA? Circle 81, inside back cover 


RUGGED FIXTURING, OVERSIZED 
BORING quill, and the standard Ex- 
Cell-O heavy duty spindle and facing 
head hold close tolerances during ma- 
chining of a 25-in. dia cast-iron planet 
pinion carrier on precision boring ma- 
chine. Tolerances of 0.0005 in. are 
held on diameters of the heavy parts, 
which must be crane-loaded—Ex-Cell- 
O Corp, 1200 Oakman Blvd, Detroit 
32, Mich 


MORE DATA? Circle 82, inside back cover 





Eagle Metals Company 
KEystone 4-0586 


BATCH-TYPE CASTING IMPREGNATION MACHINE, Model S-102-E, features 
electric heating elements as standard equipment. These elements are mounted in 
sealant supply in such a way to eliminate burnout. Machine consists basically of a 
325-gal working capacity autoclave, 450-gal sealant supply tank, and separate 
hot and cold water rinse tanks, each 400-gal capacity—Prenco Products Inc, 
Prenco Mfg Corp, 2605 W Fourteen Mile Rd, Royal Oak, Mich 

MORE DATA? Circle 83, inside 





| 


THE DOW METAL PRODUCTS COMPANY 


<> 
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VALVOLINE 


PROTECTS 
METALS AGAINST 


There’s a job for Valvoline Tectyl 
in your industry, protecting metal 
surfaces against rust and corrosion 


during shipping and storage. 


Low-cost Tectyl rust preventives 
are widely used by the military 
services and by industry. 


Tectyl’s easy-to-apply, easy-to-re- 
move film provides complete pro- 
tection from the effects of snow, 
rain, salt air, humidity, perspira- 
tion and corrosive fumes. 


Tectyl rust preventives meet ex- 
acting government specifications 
and there are more than 40 vari- 
ations to meet every industrial 
need. We suggest you write to- 
day for your copies of two help- 
ful, detailed Tectyl charts which 
give industrial and government 
specifications and applications. 


VALVOLINE 


ot 4 
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Arc Plasma Generator Uses Tap 
Water, Needs No Heat Exchanger 


300 kw are plasma generator needs 
no heat exchanger or pump and can 
operate from tap water. Monotomic 
and diatomic gases and gas com- 
pounds such as air, hydrogen and 
nitrogen as well as the inert gases 
work with the generator which uses 
a 2% thoriated tungsten electrode as 
the rear cathode emitter and copper 
as the front anode. 

Electrodes are made in a co-conical 
fashion and gas is injected tangen- 
tially to give a vortex off the tip of 
the rear electrode with a correspond- 
ing low pressure at the center of the 
vortex. The arc is stabilized by this 
vortex and travels down the front 
electrode to discharge wholly within 
the front electrode. This is said to 
give heat transfer efficiencies (from 
arc to gas) of 70% or better of input 
power. 

Plasmadyne Corp, Subs of Gianini 
Scientific Corp, 3839 S Main St, Santa 
Ana, Calif 
MORE DATA? Circle 111, inside back cover 


SPLINEDICATOR MEASURES TOOTH 
thickness or space width of involute 
splines. It will reportedly take the place 
of up to ten spline gages and will not 
absorb any portion of the part toler- 
ance. Both ring and plug types are 
available to check any type of spline 
in sizes from 0.18-in. PD up—Vinco 
Div, Vinco Corp, 9111 Schaefer High- 
way, Detroit, Mich 

MORE DATA? Circle 112, inside back cover 
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Fool Steel Jopies 


Auto fenders 


trimmed with dies 
nade from 
waler-hardening 


lool stee/ 


These photographs, taken at Mardigian Cor- 
poration, Warren, Mich., show the use of Beth- 
lehem carbon water-hardening tool steel in 
trim dies for automobile front fenders. The 
dies, hardened to Rockwell C 62-64, trim 20- 
gage cold-rolled sheet steel. In the picture above, 
15 sections of the tool steel, bolted into the 
casting, are ready for “Kellering.” The com- 
panion picture was taken after the tool steel 
sections were machined tc contour and heat- 
treated, making a completed form-and-trim die. 

Engineers at the Mardigian plant reported 
fine results with Bethlehem carbon water-hard- 
ening tool steel. They especially liked its ex- 
cellent machinability and uniform response to 
heat-treatment, plus the fact that modification 
could be easily accomplished by weiding. 

Due to their carefully controlled harden- 
ability, Bethlehem carbon water-hardening 
grades deliver long service in applications call- 
ing for high shock-resistance. They have good 
resistance to wear, and plenty of toughness to 
resist the effects of cold battering. 

Your Bethlehem tool steel distributor has a 
wide range of carbon water-hardening steels in 
stock. He will be pleased to meet your needs. 
Get in touch with him today. 


BETHLEHEM TOOL STEEL ENGINEER SAYS: 


Avoid Early Failure of Cutting Tools by Removing the ‘‘Feather’’ Edges 


When a grinding wheel crosses a tool edge, a 
small burr or “feather” remains on the edge, no 
matter how carefully or properly the grinding 
operation may have been carried out. If the 
tool is used with the feather-edge, it is equiva- 
lent to using a tool having a dulled eutting edge. 
Obviously, production from such a tool will not 
be as high as from a similar tool with sharp 
edges. Many machinists, recognizing this, carry 


a hand stone which they use in removing the 
feather from the cutting edges. However, the 
most practical and positive method of removing 
the feather from the edges of ground tools is by 
fiber brushing on a rotary wheel. 

By removing the feather-edge before a tool 
is placed in service, the user is assured of in- 
creased production because the edges of the 
tool do not dull as rapidly. 


CIRCLE 365 READER SERVICE CARD 





IF YOU MAKE PARTS LIKE THESE... 


YOU CAN SAVE BY BENDING! 


By production bending the “Pines-way,” hundreds of metalworking 
plants are now benefiting from the cost-cutting advantages of cold- 
bending tubing, pipe, extruded or rolled shapes into parts similar to 
those above. Parts are produced faster, with smooth, strong bends. This 
means improved product quality at reduced costs. 

A wide range of bending on large or small work, long- or short-run 
jobs, is easily accomplished by a complete line of standard Pines Bend- 
ing Machines. Hydraulic power and automatic operation provide maxi- 
mum accuracy, efficiency, and economy. Find out today, without obliga- 
tion, how these machines can produce your parts at less cost. 


Serpentine coil formed on Pines Rotary Tubular steel furniture frame is produced 
Machine at 900 bends an hour with 89% on a Pines Bending Press at the excep- 
material savings, reduced assembly costs. tional rate of over 2000 bends an hour. 


WRITE TODAY FOR CATALOG AND DATA SHEETS 


| PIN E S censincening co. ne. 


* AURORA, ILLINOIS 








Specialists in Tube Fabricating Machinery\) 672 WALNUT 


PRODUCTION BENDING © DEBURRING © CHAMFER MACHINERY 
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Standard Lathe Toolholders 
Designed for All Lathe Operations 


Line of standard lathe toolholders, 
designed with a toolpost for every 
lathe and tool adapters for every 
lathe operation, covers all models and 
all sizes of engine and turret lathes, 
from jewelers lathe toolpost and tool 
adapters up to and including lathes 
with a 60-in. swing. 

The line of toolposts and adapters 
is arranged in five different series 
with the No. 100 Series handling 
lathe operations with a 6 to 12-in. 
swing and a maximum '-in. toolbit 
capacity; No. 200 Series, 12 to 19-in. 
swing, max %-in. toolbit capacity; 
No. 300 Series, 17 to 35-in. swing, 
max 1-in. toolbit capacity; No. 400 
Series, 20 to 60-in. swing, 2-in. max 
toolbit capacity; No. 0 jewelers lathe, 
max capacity, 5/16 in. 

Use of the toolposts and adapters, 
made from high-grade steel, is said 
to assure 60 to 150% in time and 
money saving. 

George E Kirkelie Co, 8717 Darby 
St, Northridge, Calif 
MORE DATA? Circle 113 inside back cover 


Redesigned Variable Speed Drive 


Offered in Fractional to 1 hp 
Type 5 VA Varidrive offers speed 
ratios up to 10:1, from 4 to 10,000 
rpm. It is available in 1/4, 1/3, 1/2, 
3/4, and 1 hp, 3 phase and single 
phase, 60 c. In the %-hp size, unit 
is 14% in. high, 8% in. wide, weighs 
63 lb. The drive can be mounted in 
a variety of positions—upright, hori- 
zontal, shaft-up, shaft-down—on 
walls, ceilings, or available surfaces 
on or in machines. 

New hand control assembly has 
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been incorporated to provide more 
precise settings. Positive anti-creep 
device prevents speed drift. The unit 
performs the work of a motor, speed 
changer, cone pulley or controller 
and gear box. Infinite gradations of 
adjustable speeds are obtainable by 
turning a knob. Dial provides accu- 
rate visual guidance in speed adjust- 
ment. 

US Electrical Motors Inc, PO Box 
2058 Terminal Annex, Los Angeles 
54, Calif 


MORE DATA? Circle 114, inside back cover 


Manual Gun Welds 
Thin-Gage Metal 


Model AH30-A air-cooled welding 
gun is designed specifically for gas- 
shielded metal-arc welding of thin- 
gage ferrous metals. It is said to be 
ideal for welding steel with the dip 
transfer process. 

The 60° goose-neck design and 
light weight permit access to normal- 
ly hard-to-get-at places. It uses 0.035 
and 0.045-in.-dia steel wires in com- 
bination with a variety of wire feed- 
er equipment. Gun is rated 300 amp 
de reverse polarity, 100% duty cycle 
for CO, buried arc process and 200 
amp dc reverse polarity, 100% duty 
cycle for Aircomatic welding. 

Air Reduction Sales Co, 150 E 42nd 
St, New York 17, NY 


MORE DATA? Circle 115, inside back cover 


TOGGLE-ACTION PLIER, P-1600 Se- 
ries, applies clamping force of 1600 
Ib at the spindle. They are available 
with throat depth of 2% in. and throat 
gaps of 1-3/16, 3, 4, and 6 in.- 
Lapeer Mfg Co, 3053 Davison Rd, 
Lapeer, Mich 


MORE DATA? Circle 116, inside back cover 
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ANNOUNCING NEW PINES 
DOUBLE-END FINISHING MACHINE 





SIMULTANEOUS 


‘ 3 a b 


DEBURRING 
CHAMFERING 
FACING 


BOTH ENDS 
AT ONCE 


HIGH PRODUCTION © ACCURACY © FLEXIBILITY 


Filling the need for high production speeds and low unit costs, 
the new Model 666 Double-End Finishing Machine produces up to 
1500 finished pieces an hour, holding length tolerances within 
.005”. This new standard machine performs simultaneous inside- 
outside deburring, chamfering and facing, or light forming opera- 
tions on both ends of tube, pipe, or rod. Workpieces are handled in 
diameters from 1/4,” minimum to 3” maximum in lengths up to 60” 
on the standard bed machine, up to 120” on the extended bed ma- 
chine. Operation is completely automatic with workpieces fed into 
machining position by the hydraulically operated Chute-Matic feed. 
Setup is fast with precision control of each machine function, easy 
adjustment to specific work length, and quick-change tool holders, 
Tooling is inexpensive with 
throw-away carbide bits. Spe- 
cial tooling arrangements are 
available to accommodate de- 
dimpling. Find out now how 
this machine can help you pro- 
duce parts faster, and at less cost. 


WRITE TODAY FOR 
COMPLETE INFORMATION. 


{ ‘PIN & S ensineenine co. ine. 


Specialists in Tube Fabricating Machinery | | 678 WALNUT e AURORA, ILLINOIS 
PRODUCTION BENDING @® DEBURRING © CHAMFER MACHINERY 
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Write: 
AMERICAN TWIST DRILLS 
“~bsidiary of : Cutting Tool Division 
Brown & Sharpe Mig. Co. 
14301 West Chicago Bivd. 
Detroit 28, Michigan 
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Disintegrating Machine Removes 
Broken Taps up to %4-in. dia 


Mode! D-1 metal disintegrating ma- 
chine is a combination bench or floor 
model that is completely self-con- 
tained and does not require a drill- 
press for holding the operating 
head. A cabinet stand can be pur- 
chased separately to convert the unit 
to a floor model. 

Machine is equipped with a 14 x 
22-in. T-slotted table and a 6-in. 
gravity automatic feed. If castings 
are too large for the 14 x 22-in. 
worktable, the head can be removed 
and chucked into a radial drill. This 
model will remove broken taps from 
0.0000-160 to %4-in. dia. 

Jiffy Tool Supply Co, 1503 E 11 
Mile Rd, Royal Oak, Mich 


MORE DATA? Circle 117, inside back cover 
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TAP-LOK INSERTS FORM THREADS 
by means of narrow threaded lands 
on the insert, with angles so designed 
that they cause metal to flow around 
the insert as it is driven in. This elimi- 
nates chips and makes it possible to 
put the inserts in any soft metal, result- 
ing in higher backout torque with no 
increase in installation torque. They 
will be available in sizes from No. 4 
through 5/16-in. diameter—Groov-Pin 
Corp, 1125 Hendricks Causeway, 
Ridgefield, NJ 

MORE DATA? Circle 118, inside back cover 


American Machinist/Metalworking Manufacturing + June 12, 1961 








STOP DISCARDED CUTTING OIL LOSSES! 


A “Cleartex Cure” ends the cutting oil dilution problem 
forever...cuts per-piece production costs as much as 40% 


In spite of precautions, lube oil dilutes the cutting oil in 
up to 70% of all automatics. This dilution can mean sub- 
stantial losses in discarded oil. Worse yet —diluted cutting 
oil can be even more costly in terms of shortened tool life 
... increased downtime ...a higher percentage of rejects. 


Cleartex —triple-purpose oil. In every instance a 
“Cleartex Cure” eliminates these losses instantly because 
Texaco Cleartex works in both the cutting and lubricating 
sumps of all your automatic screw machines. Acts as a 
hydraulic fluid, too. The “Cleartex Cure” can cut your 
per-piece production costs as much as 40%. 


How a “Cleartex Cure” works. Getting the benefits of a 
“Cleartex Cure” is easy. Just have an experienced Texaco 
engineer come to your plant. He'll survey your automatic 
set-up ... tell you which machines can benefit from 


American Machinist / Metalworking Manufacturing 


Cleartex. Chances are, a “Cleartex Cure” can net you 
considerable savings. 


Send for free booklet. Our illustrated booklet, “Cleartex 
in Automatic Screw Machines” gives full details on how 
diluted cutting oil may be eating into your profits. To get 
your copy, plus a survey of your automatics, contact your 
nearest Texaco distributor—or write Texaco Inc., 135 
East 42nd Street, New York 17, N. Y., Dept. AM-100. 


Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 


TEXACO(™ 


Throughout the United States 
Canada « Latin America « West Africa 
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MODEL HUi111 


Hydraulic Feed, Universal 
Joint-Type Drilling Machine 
wit 24° x 50° drilling area 
ang with forty-two 1-3/4" 
spindle drivers, each with 
two-speed and neutral ad- 
justment. Thirty-six spindles 
in slip spindle plate, and 
power shifting fixture, han- 
die drilling and reaming of 
three different engine cylin- 
der heads. 


Straight line drilling machine with hydraulic table feed and 18 
spindies each having 11/16" diameter drili capacity in miid 
Steel. Spindie center distances are adjustable along the 6-foot 
machine rail. 


MODEL MR148 


Three-way, three-spindie, horizontal 
boring machine with selective auto- 
matic feed cycle. Handies boring of 
cylinder and crank bore for 3 sizes of 
1-cylinder blocks. Also bores for wet 
sleeves in 2- and 3-cylinder biocks. 


60 years of Machine Tool Engineering 
Experience is at your service for 


© Multi-Spindie Boring © Single and Multi-Spindle Honing 
© Straight Line Multi-Drilling « Adjustable Spindle Drilling 


e Special Multiple Operation Machine Tools 


MOLINE TOOL COMPANY 
100 20TH STREET * MOLINE, ILLINOIS 
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The Accurate Way to test MICRO 


and MACRO hardness 


Wilson TUKON testers make and measure extremely shallow 
indentations. They are used, for example, by manufac- 
turers of watches, hairsprings, needles and jewels. In 
laboratories, TUKON instruments test individual crystals 
or microscopic particles. On any job, they provide these 
important advantages: 

Accurecy — Precision-built TUKON testers give consistently correct 
results. Loads are applied without friction or impact— Bausch 
& Lomb optical equipment is standard — vibration is closely 
controlled. 

Long life—Simple design, rugged construction make TUKON testers 
as durable as a machine tool. 

Easy operation — Even an unskilled operator can get perfect readings 
after a short training period. 

Supplied complete— Special accessories available for various sizes 
and shapes. 

A complete line of Wilson Rockwell instruments is available, includ- 
ing semi and fully automatic models. 

For Perfect Readings Every Time, use Wilson “ Brale’’ Diamond Pene- 
trators for Rockwell testers, and Knoop and 136 Square Base 
Pyramid Indenters for microhardness testing. 

Write for deteils—Ask for Catalog RT-58. It gives complete infor- 
mation on the TUKON tester as well as on the full line of 
Wilson Rockwell hardness tester 


ee — 


WILSON ‘ROCKWELL’ 
HARDNESS TESTERS ‘+ 


Wilson Mechanical Instrument Division 


American Chain & Cable Company, Inc. 
230-B Park Avenue, New York 17, New York 
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Tool Sets up Machines to Cut 
Tapers, Angles Without Plugs 


Sine-Line eliminates plugs and extra 
angle plates or clamps in setting up 
machines to cut angles or tapers. The 
tool, which holds its own gage blocks 
with a tension plate and spring as- 
sembly, works on lathes, shapers, 
horizontal or vertical mills, interior 
and exterior grinders, cutter and 
surface grinders, and jig borers. 

It has lapped centers for center 
mounting, ground diameters at both 
ends for collets, chucks, and vises, 
and a separate ground and lapped 
mounting base for upright work. 

Sine-Line is available in two mod- 
els: No. 5003 starts at zero, and the 
Super 400 starts at 0.100 in. 

Armstrong-Schramm Co, Box 322, 
Muncie, Ind 


MORE DATA? Circle 119, inside back cover 


Dodge Offers 5 to 1 Torque-Arm 
Speed Reducer for 60-hp Motors 


Size 17 single reduction unit with a 
5 to 1 gear ratio is said to transmit 
50% more horsepower at output 
speeds up to 400 rpm. The shaft- 
mounted reducer can accommodate 
60-hp motors in the top range of out- 
put speeds based on Class 1 AGMA 
ratings. Price of the Standard re- 
ducer is $1285.00. 

Dodge Mfg Corp, Mishawaka, Ind 


MORE DATA? Circle 120, inside back cover 
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Now... 


_ Sylvania cuts the price 
of automation 


New, compact 44-station automatic transfer 
machine brings the benefits of automation 
within reach of most manufacturers. 


It’s about half the size of other top-quality transfer 
machines, far less expensive, too. What’s more, it dovetails 
neatly into the trend to smaller and smaller products and 
assemblies by providing more stations per foot. 


It’s a machine that could be ideal for you if you make any 
product that involves several station-to-station operations. 


WHAT IS A TRANSFER MACHINE? 


It’s automation’s basic building block. It moves pieces- 
in-production from one tool or worker to another, stops 
the piece long enough so it can be bent, drilled, tapped, 
heated, measured, molded, riveted, coated, assembled, 
packaged, etc. 


Sylvania makes several models of these basic machines. 
And if you do not have facilities, we can recommend relia- 
ble and experienced manufacturers of the necessary tools, 
jigs, etc., which you'll need in your automation program. 


HOW TO AUTOMATE 


That’s a tough one. It varies almost with each manufac- 
turing operation. Sylvania will provide free consultation 
to help with your particular problem but, in any event, 
there’s one basic rule for almost every situation: You must 
start with the best transfer machines if you're going to 
realize the full benefits of automation. 


Naturally, you pay more for the best. But a good transfer 
machine can last for 30 years or more. What’s more, by 
changing tools and jigs, it can be adapted to almost any 
conceivable production operation. You can even change 


SYLY. 


SUBSIDIARY OF 


f 
,4 


products with- 

out changing 

transfer machines. 

WHERE TO BUY 

Naturally, we’re a bit 

biased, but we believe 

Sylvania transfer machines 

are the best on the market. 

We’ve been building them for our own use for over 20 
years, because we have never been able to buy one that 
met our accuracy standards for the manufacture of lamps, 
tubes, fine electronics equipment. 

We make two general types—Rotary indexing chassis and 
Conveyor indexing chassis. Both have many exclusive fea- 
tures which contribute to their outstanding performance. 
And we also make 5 models of precision indexing trans- 
missions of superior quality. 

FREE HELP — AND INFORMATION, If you're thinking 
of automating, we'd be glad to have one of our automation sales 
engineers call on you with his suggestions and advice. Or, if 
you'd like more details on Sylvaniatransfer — 


machines, send for our free brochure. 


eyor and 80-Station Conveyor [) Transmissions 





SYLVANIA LIGHTING PRODUCTS 
Equipment Development Plant 

121 Loring Avenue, Salem, Mass. 
Please send me free brochure of: 


] Rotary () 44-Station Conv 


tate = 





j 
j 


GENERAL TELEPHONE & ELECTRONICS 
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Look at the materials 
(and costs) that 
diamonds can cut 


Everybody knows that industrial diamonds 
are used to grind and sharpen carbide 
tools. But did you know that diamonds 
can also cut and polish nonferrous metals 
like aluminum and bronze as well as 

glass, germanium, ceramics, marble ? 


Diamonds handle all of these jobs 

because only diamonds possess a unique 
combination of properties: excellent 
cutting ability coupled with fantastic 
endurance. Result: diamond tools 

last longer than anything else you can use. 
Your people spend more time producing, 
less time changing tools. 


If you cut, sharpen, or smooth in your 
business, you can probably use diamonds 
to advantage. Test them against the method 
you're using. You'll find out how 
efficient—and economical—a diamond 

can be, especially now. 


Best grit for metal-bond wheels 


A new impact crushing method for 
natural diamonds (developed by the 
Diamond Research Laboratory in 
Johannesburg) is producing the strongest 
and most durable diamond grit 

ever obtained for metal-bond wheels. 
Your tool and wheel manufacturer 

is ready to help you select the diamond 
tool that’s right for your job. 


1 Bimetal Bushings made at Federal-Mogul- 
Bower Bearings, Inc., Detroit, have steel shells 
with inserts of sintered bronze, tin, lead or alumi- 
num. Diamond boring machine produces 15,000 
in one shift. Inside diameters are finish-machined 
to tolerances of +0.0005 inch. 


2 Hardened Steel is ground with diamond-coated 
quills for precision grinding of small internal di- 
ameters at National Diamond Laboratory, Peeks- 
kill, N. Y. Miniature diamond wheels have greater 
strength and durability than small grinding tools 
containing conventional abrasives. 


3 Germanium and Silicon are sliced with dia- 
mond wheel at Standard Rectifier Corp., Santa 
Ana, Calif. Cutters are powdered-metal matrix 
impregnated with small, blocky natural diamonds. 
No wear has been visible after months of use. 


4 Copper-Plated Rollers of cast iron, steel or 
aluminum for gravure printing are smooth-finished 
in a single pass with diamond lathe tool at Southern 
Gravure Service, Louisville, Ky. Surface finish of 
about 6 microinches results. No coolant is required. 


Industrial diamonds cut practically everything...especially your production costs 
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27, TAKE IT 
| 70\ FROM THE 


NEW YORK 
TWIST DRILL 


manufactures 


d 

7 

extra tough 4 

and true } 
too! 





All regular series 
to 342” 0.0. 
available for 
immediate delivery 
—Specials made 
up to 1%” 0.0 


New York Taper 
Shank Drills save 
you 25% on your 
twist drill bill — as 
do all the drills in 
our extensive line 
If you wish further 
information, one of 
our sales engineers 
will be glad to call 
on you. 





NEW YORK 
TWIST DRILL 
COMPANY, INC. 


Manufacturers of a complete 

range of standard and special 

drills in all popular sizes 
lengths and types 


m FACTORY: WESTBURY, L.1L., NEW YORK 


278 Lafayette Street, New York 12, N.Y. 
30 North Clinton Street, Chicago 6, I! 
3537 E. Olympic Bivd., Los Angeles 23 


| 


NEW SHOP EQUIPMENT 





Automated Ultrasonic Unit 
Cleans Loaded Tote Boxes 


The AutoSonex V-72 which requires 
no operator is particularly suited for 
cleaning delicate assemblies and 
parts that cannot tolerate impinge- 
ment or tumbling. The process im- 
merses individual loads of metal 
parts or assemblies (conveyor-fed) 
in a degreasing solution powered by 
ultrasonics, rinses with pure distillate 
spray and vapor, drains, and finally 
passes them through a free-board 
drying stage before discharging onto 
a conveyor. Chips, oil, and other 
contaminents are removed even in 
the case of machined castings with 
blind passages. Box is cleaned at the 
same time as its contents. 

Six tote boxes are handled in the 
various stages of the machine’s op- 


eration at any given time and two to 


four box loads per minute can be 
processed, using either solvents or 
water solutions. Standard floor space 


is approximately 6 x 10 ft for most 
applications. 

Autosonics Inc, 4217 Chestnut St, 
Philadelphia 4, Pa 


MORE DATA? Circle 121, inside back cover 


Ingersoll-Rand Adds Quieter, 


More Powerful Line of Grinders 
Series 15 air-driven grinders have 
longer but only slightly larger mo- 
tors than the older line and keep the 
side-to-center distance to only 1 5/16 
in. An improved muffler is said to 
make them 15 decibels quieter than 
comparable tools, and a built-in mo- 
tor lubrication system and integral 
strainer keep the motor free from 
foreign particles. 

The grinders are offered in 12 mod- 
els with free speeds of 6,000 9,000, 
12,000, and 15,000 rpm and a choice 
of straight or grip handles and thumb 
or lever throttles. 

Ingersoll-Rand, 11 Broadway, New 
York 4, NY 
MORE DATA? Circle 122, 


inside back cover 


ie 


SPECIAL ROTARY INDEX MACHINE drills, countersinks, and reams a variety 
of malleable iron automotive door hinges at rate of 652 parts an hr. With 
each index of the six-station machine, a pair (left- and right-hand) of hinges 
is produced. Machine features motorized two-spindle drilling unit mounted 
under rotary work table side of machine at station five—Snyder Corp, 3400 


E Lafayette, Detroit 7, Mich 


MORE DATA? Circle 123, 


bock cover 


inside 
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CUTTING: 





Shell puts heavy-duty properties into 


transparent cutting oils that lengthen tool life 





three significant ways 


Today, Shell’s new Garia® Oils are 
helping machine shops improve 
meta! finish and prolong tool life 
—even in heavy-duty cutting. And 
because Garia is transparent, 
operators can see the work at all 
times. 

Read how Shell Garia Oils can 
reduce rejects, cut maintenance 
and overhead costs in your shop. 


NTIL RECENTLY, most heavy-duty 
} peer oils were opaque fluids 
which obscured the work. 

Shell scientists took up the problem. 
They experimented with different for- 
mulae until they found the exact com- 
bination that retained the necessary 
properties—but did not seriously 
darken the oil. 

Now Shell Garia Oils have the 


transparency of light mineral oils 


and the rugged qualities of heavy- 
duty oils. 
With Shell’s improved Garia Oils, op- 
erators can see through the oil film. 
Work can be inspected more easily. 
Garia Oils prolong tool life in three 
key ways: 
1. Garia Oils help prevent metal 
pick-up. Shell Garia Oils form a more 
effective film between the work and 
the tool. This provides better anti-weld 
protection, and helps prevent metal 


pick-up on tools. 


2. Garia Oils help keep work cooler. 
Even with high-speed cutting, the 
metal stays cool. 

Cooling helps extend tool life, and 
helps assure a better finish on the work. 


Operating costs are lower too. 


3. Garia Oils wet faster. They reach 
the tool point rapidly, cover newly ex- 
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posed surfaces quickly. 


Compact range 

Today’s range of Garia Oils covers 
every kind of metal cutting operation. 

Result: you do not have to carry 
large cutting oil inventories. You can 
do more jobs with fewer Garia Oils. 

For all the facts, see your Shell In- 
dustrial Products Representative. Or 
write: Shell Oil Company, 50 West 
50th Street, New York 20, N. Y. 


SHELL 


y ae 





A BULLETIN FROM SHELL 
—where 1,997 scientists are working to 
provide better products for industry 








cHICAGS P RESS ES 


mee )=6STRAIGHT-SIDE TYPE 


large die area 
capacities up to 400 tons 





This is a typical model of CHICAGO straight-side- 
type presses used for multiple punching, notching, 
and trimming operations. This press with a die area 
of 48 inches by 198 inches has a capacity of 200 tons. 


Complete recommendations for any job on request. 


Press Brakes - Straight-Side-Type Presses + Press Brake Dies 





Hand and Power Bending Brakes - Special Metal-Forming Machines 


DREIS & KRUMP 


MANUFACTURING CO. 


7434 south Loomis Boulevard, Chicago 36, Iiilinois 





NEW SHOP EQUIPMENT 


Vacuum-Heat Degasser Purifies 
Continuously Flowing Liquids 


Liquids for castings as well as hot- 
melt materials such as epoxies, ure- 
thanes, polyesters, vinyl-plastisols, 
coal tars and waxes can be degassed 
in either a continuous or intermit- 
tent flow by the On-The-Fly Degas- 
ser. 

The unit consists of a heating and 
rough degassing section, a film state 
degassing section and a storage sec- 
tion with a combination output and 
circulating pump. The output pump 
feeds the material out as needed or 
recirculates it through the system. 

The system, which removes gases 
with vacuum and heat, is completely 
sealed and self-contained. 

Automatic Process Control, Inc, 
1170 Morris Ave, Union NJ 


MORE DATA? Circle 124, inside back cover 


MAGNAVATOR speeds connecting rod 
handling in an automotive plant. Inter- 
locked rods are magnetically picked 
upwards out of a skid box at a con- 
stant rate and are elevated at a rate 
of 5000 Ib per hr. Unit is equipped 
with two continuous heavy-duty de- 
magnetizers for elimination of residual 
magnetism—Prab Conveyors Inc, 30121 
Groesbeck Hwy, Roseville, Mich 

MORE DATA? Circle 125, inside back cover 
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MIRACLE 
MOVEMENT 


Lee A 





Lect [tt 8... 


we 


It ae haven't yet discovered the Federal Miracle 


- Movement Indicator, you have a lot to look forward 
to... as th®se users point out below. Its unmatched 
resistance to wear and to shock is saying money for 
a lot of people. Why not join them and enjoy better 
results than with the indicator you are now using? 
You will, . . . take their word for it! 


Drastically Reduced Maintenance Costs 


“We have been ordering Federal Miracle 
Movement Indicators for some time now, 
and estimate that they comprise about 
50% of all the Federal Dial Indicators we 
have in use at the present time. Our main- 
tenance records show, however, that the 
Miracle Movement Indicators comprise 
less than 4.3% of those needing repair. 
This certainly indicates an outstanding 
increase in the durability of your product.” 
The American Welding & Manufacturing 
Co., Warren, Ohio 


Outlasts Them All 


“One of our inspection jobs . . . checking 
the split line height of sleeve bearings... 
is a tough application for the dial indi- 
cators because they are mounted on a 
hydraulic ram and are subjected to heavy 
impact each time the ram is actuated. 
Federal Miracle Movement Indicators are 
doing this difficult job very satisfactorily 


at an average maintenance cost of approx- 
imately $3.00 per indicator of which only 
10% is for replacement parts! With other 
makes, repair costs usually run about 6 or 
7 times as much per indicator.” 
McQuay-Norris Manufacturing Co. 
Indianapolis, indiana 


Greater Accuracy for OEM Products 


Hunter Spring Co. of Lansdale, Pa., has 
been using Federal! Dial Indicators in their 
testers for many years. Because of the 
critical nature of the application, they had 
always made extensive tests and inspec- 
tions of the indicators to assure the high 
level of performance required. The in- 
creased wear resistance and shock resist- 
ance of Miracle Movement Indicators, plus 
their reduced friction, has made it pos- 
sible for Hunter to save on inspection 
costs prior to assembly of the indicator 
into their equipment. 


You don’t have to pay a premium price for Miracle Movement Indicators. They 
actually COST LESS than other recognized makes. 


You don’t have to specify Miracle Movement — just specify Federal! Ask for 


our latest Dial Indicator Catalog. 


Federal Products Corp. 
1126 Eddy Street, Providence 1, R. I. 





Ask FEDERAL -:,<: 


for Recommendations in Modern Gages . . . Dial Indicating, Air, Electric, 
or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
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A progressive die, so gentle it pre» 
served the fine finish required on a 
lady's compact, so rugged it could 
dependably produce 12 million 
pieces at 105 strokes per minute, 
so accurate that two hinges and a 
catch on the first piece matched 
their mates on the last production 
piece needed. 


This is the kind of die design 
ingenuity and production skill that 
goes into every B. Jahn die. 

B. Jahn press facilities produced 
1,060,000 pieces in two weeks to 
prove the die. This insured the per- 
fection of a product advertised in 
LIFE magazine and sold world wide. 

This is the kind of dependability 
that is routine at B, Jahn. 


EXCELLENCE IN DIE DESIGN — SAVINGS IN PRODUCTION 


B. Jahn 


Send for 
PROGRESSIVE 
DIE Brochure. 


THE B. JAHN MANUFACTURING COMPANY 


CHERRY & ELLIS STREETS . 
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NEW BRITAIN, CONNECTICUT 





NEW SHOP EQUIPMENT 


é. 


Motorized Speed Variator Offered 
In Sizes From 1/3 to 15 hp 


Exceptional compactness has resulted 
by incorporating a motor with a me- 
chanical variable speed drive. Utiliz- 
ing an integral pancake style motor, 
the Speed Variator requires only 
slightly more space than an equally 
rated conventional motor. 

Motors are ac radial air gap de- 
sign and conform to NEMA design B 
specifications, Design of the Variator 
insures precise speed setting and 
repeatability. It provides variable 
output speeds with 9:1 and 6:1 
ranges. Since it employs the rolling 
action of a series of balls, it permits 
smooth adjustment of the output 
speed while operating under load. 

Cleveland Worm & Gear Div, 
Eaton Mfg Co, 3300 E 80th St, Cleve- 
land 4, Ohio 


MORE DATA? Circle 126, inside back cover 


Heating Element Sustains 1700 C 
Without a Protective Atmosphere 


Super Hot Rod, a non-metallic sili- 
con - carbide - molybdenum - disilicide 
heating element can be operated up 
to 1700 C without requiring a pro- 
tective atmosphere because of its 
high oxidation resistance. 

The new rod is tabular in shape, 
with the hot zone formed by a spiral 
cut completely through the wall of 
the tube. A precalculated spiral angle 
controls resistivity and hot - zone 
length. 

Standard carbide elements can be 
replaced with the new element with- 
out changing existing power supplies, 
although the higher operating tem- 
peratures available with the silicon 
element may make some additional 
capacity necessary. 

High temperature strength is said 
to be good enough to allow these rods 
to be installed horizontally as well 
as vertically. 

Norton Co, Worcester 6, Mass 
MORE DATA? Circle 127, inside back cover 
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Desig ned for To satisfy the exacting requirements of numerical 
control, Gorton announces the all-new Double-Column 

Rail-Type Milling Machine. Designed for positioning 


mimerca: conto S| 


i Rog tee a nay 
eer 


Sa, PE, 


Features 4 Specifications 
® Precision ball bearing screws with preloaded nuts Re Table a aaa 22” x 32” 
® Positive anti-backlash drive system ia Table Travel - Fs (X Axis) 24” 


® Bed-type design = ape p re 
®@ Electric or hydraulic motor control of axis movement | Rail Slide Travel - (¥ Axis) 32 

@ Ail way surfaces guarded 2 Vertical Slide Travel (Z Axis) 10” 
@ Unique air-balanced vertical slide om Quill Travel - - y (Manual) 4” 


@ Various types of heads available ae obtas 
® Spindle speed selection — manual or programmed Spindie Speeds - ~- ~- 80-10,000 R.P.M. 
@ Automatic lubrication Clearance between Columns - - - 36” 


pat AMES a ES us 


A Gorton Product, the Finest of its Kind! 


ceorce GORTON macuine co. 


1506 RACINE STREET, RACINE, WISCONSIN 
Milling, Die Sinking, Profiling and Engraving Machines with Manual Hydraulic, Electro-Hydraulic or Numerical Guidance Systems 


SINCE 1893 Special Machines and Automated Transfer or Indexing Machines. Cutting Tools and accessories... Defense and special products 
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ONLY 
GOSS and DELEEUW 
AUTOMATIC CHUCKERS 





This NEW development—unsur- 
passed for speed, convenience of 
tooling and precise finish—in- 
volves no retooling problem even 
for short runs. It assures greater 
production at lower cost on all 


classes of work. 

Here’s an iccal machine tool 
for small lot requirements be- 
cause of quick, easy changeover. 
Any class of chuck work can be 
handled economicaly in any 
quantity. 


The unique "1-2-3" fea- 
ture, exclusive with Goss & 
DeLeeuw, provides the 
means for performing one 
to three right or left hand 
single or double threading 
operations simultaneously 
or in sequence, without 
changing set up. 





The examples of work shown here 
are typical of the wider variety of parts 
being produced on these new machines. 





| 

| 

, 

MACHINE COMPANY, KENSINGTON, CONN., USA, | 


NEW SHOP EQUIPMENT 


Hammond Strait Line Automatic 


Finishes Aluminum Extrusions 


Called the Strait Line Automatic, 
this Model HR-72276 horizontal re- 
turn extrusion finisher has a con- 
veyor equipped with platens which 
will accommodate workpieces 22 ft 
long. The number of finishing heads 
used is determined by the condition 
of the rough extrusion and the final 
finish desired. 

The unit, as shown, is equipped 
with seven 20-hp heads to remove 
die lines and bring up the luster of 
the aluminum extrusions. The con- 
veyor moves continuously and is 
loaded and unloaded at production 
speeds of up to 27 fpm. 

Hammond Machinery Builders, 
Inc, 1618 Douglas Ave, Kalamazoo, 
Mich 
MORE DATA? Circle 128, inside back cover 


Ultra-Precision Tooling Balls 
In Sizes Classes AA Through C 
Line of tooling balls welded by the 
Fridg-Flash process have accuracies 
up to 50 millionths TIR concentricity 
of ball to shank, 10 millionths ball 
roundness, + 20 millionths ball di- 
ameter, and 1 to 2 microin. ball finish. 
Ball and shaft are minimum Rh 45C 
and built-in insurance against acci- 
dental use of bent or inaccurate tool- 
ing balls is incorporated into the two- 
piece construction. 

Emmco Development Corp, 784 
Carroll St, Brooklyn, NY 
MORE DATA? Circle 129, inside back cover 
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THESE FIRMS SELL, STOCK 
AND SERVICE CARMET TOOLS 


ALABAMA 
Birminghom 
Mill & Textile Supply Co., Inc, 


CALIFORNIA 


El Monte 

Pacific Abrasives Supply Co. 
Gardeno 

Pacific Abrasives Supply Co. 
Los Angeles 

J. B. Cox Tool & industrial Supply Co. 

Pacific Abrasives Supply Co 
Monte Bello 

J. L. Axelson Compony 
Mountain View 

Pacific Abrasives Supply Co. 
Son Francisco 

Darling Abrasive & Too! Co, 

J. C. Fletcher Co. 
Son Leandro 

Pacific Abrasives Supply Co, 
Sonto Ano 

Pacific Abrasives Supply Co, 
Sento Monica 

Curtis Tool & Supply Co 
Von Nuys 

Pacific Abrasives Supply Co. 


COLORADO 


Denver 
Union Supply Compony 


CONNECTICUT 
Bridgeport 
H. J. Behn & Company, inc. 
Hartford 
L. L. Ensworth & Son, inc 
Plainville 
The Ideal Machinery & Supply Co, 


FLORIDA 
Jocksonville 

Southern Pipe & Supply Co, 
Tampo 

Tool & Die Supply Co, 


IDAHO 


Boise 

M. R. Priest & Sons, Inc. 
ILLINOIS 
Chicago 

W. D. Allen Manufacturing Co. 

U. S. Steel Supply Division 
Decotur 

Midwest Tool & Supply Co. 
Moline 

Willard H. Johnson Tool Supply Co, 
Rockford 

Hill Tool & Supply Co. 
INDIANA 
Anderson 

A. O. Barnes Compony 
Columbus 

Quolity Mill Supply Co., Inc. 
Indianopolis 

Central Rubber & Supply Co.., Inc. 

Quolity Mill Supply Co., inc. 
Fort Wayne 

Oren-Voan Aman Co., Inc. 
South Bend 

National Mill Supply, Inc, 
1OWA 
Ottumwa 

Valley Supply Compony 
MAINE 
South Berwick 

Laird deVou, Inc, 
MARYLAND 
Baltimore 

Carey Machinery & Supply Co. 
Hogerstown 

Carey Machinery & Supply Co. 
MASSACHUSETTS 
Combridge 

Loird deVou, Inc. 
Pittsfield 

Berkshire Mill Supply Co. 
Worcester 

Industria! Supplies of Worcester 
MICHIGAN 
Detroit 

Greot Lokes Mill Supply Co. 

Pro Mac Tooling, Inc. 
Groce cogs 

, . Tool Soles, inc. 

pa... 

Central Michigan Tool Supply, Inc. 
Saginow 

Walz Industria! Supply Co., inc. 
MINNESOTA 
Minneapolis 

Junger Stee! & Supply Co. 
MISSOURI 
Konseos City 

Steel Soles & Equipment Co, 
St. Lavis 

Midwest Too! & Supply Co, 
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NEW YORK 


Buffalo 
Broce-Mueller-Huntley, Ine, 
Smith- W est Corporation 

Eden 
Eden industrial Soles Co, 

New York 
Browning Brothers, Inc. 
Morris Abrams, Inc. 

Rochester 
Brace-Mveller-Huntley, Inc, 

Syrocuse 
Brace-Mueller-Huntley, Inc. 

Troy 
J. M. Warren & Compony 


NEW JERSEY 
Linden 
Koenig Industric! Supply Co. 


NORTH CAROLINA 


Gastonio 
The Gastonia Supply Co. 


OHIO 


Akron 

Cunninghom Supply Company 
Cincinnati 

Allied Abrasives & Tools, Inc. 
Cleveland 

The W. M. Pattison Supply Co, 
Columbus 

Merrill-McKinney Supply Co. 

Ross Willoughby Company 
Doyton 

The North West Supply Co, 
Limo 

Siferd Hossellmon Co. 
Nework 

Lucos Supply Company 
Springfield 

Ross Willoughby Company 
Youngstown 

Fairmont Supply Compony 


OKLAHOMA 


Tulso 
Midwest Supply Company 


OREGON 
Portland 

Woodbury & Compony 
PENNSYLVANIA 
Balo-Cynwyd 

Maddock & Company 
Bethlehem 

Valley Supply & Equipment Co, 
Erie 

Cc. G. L. Supply Compony 
Loncaster 

Reilly Brothers & Rovb, Inc. 
Philadelphia 

Standord-Shannon Supply Co., Ine, 
Pittsburgh 

Somers, Fitler & Todd Co. 

C. A. Turner Compony 

U. S. Steel Supply Division 
Pottstown 

J. Fegely & Son Hardware Co, 
Seronton 

Charles B. Scott Company 


RHODE ISLAND 
Providence 
Durant Tool Supply Co, 
Laird deVou, Inc. 


TENNESSEE 
Memphis 


The Riechmen Crosby Hays Co., Inc. 


Nashville 
Southern Industries Supply Co., Inc. 
Tennessee Die Supply Co., Inc 
TEXAS 
Houston 
Peden Iron & Steel Company 
WASHINGTON 


Tacoma 
V'ashington Hardware Company 


WEST VIRGINIA 
Fairmont Supply Company 
WISCONSIN 
Milwoukee 
R. J. Baver Supply Company 
Kendoll-Collison, Inc 
BRITISH COLUMBIA 


Vancouver 

Upton Bradeen & James Ltd, 
ONTARIO 
Guelph 

Ontario Mill Supply Ltd. 
Hamilton 

Bayview Supplies, Ltd. 
London 

Thames Industrial Supplies, Ltd. 
Toronto 

Lewis & Reid, Ltd. 
Windsor 

Windsor Factory Supply & 

Equipment, Ltd. 


QUEBEC 
Montreal 


Moore Brothers Mochinery Co., Ltd, 
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‘Here Is The Tool 


| Use To Cut My 


Carbide Tool Inventory” 


“The pressure is off my 
carbide tool inventory 

since I discovered my local 
Carmet distributor is as 
near as my telephone. I 
always get fast off-the-shelf 
delivery. He'll stock any 
Carmet carbide tool I need. And 
I know they're quality tools. 

“By relying on my 

local Carmet distribu- 

I've held our in- 
ventory to a more 
reasonable level. We 
have saved valuable 
warehouse space, 
too. 

“Another thing we 
like is the technical help 
we get from our local 
Carmet distributor. He has 
the experience to help us 
select the right grade and style 
of tool for our needs. And the 
local Carmet Sales and Serv- 
ice Representative works right 
with him.” 

Check with your Carmet distributor (listed 
here) and get a copy of the Carmet 32-page 
catalog or write Carmet Division, 
Allegheny Ludlum Steel Corporation, 
Detroit 20, Michigan. Address Dept. AM-6. 


RMET\« 


DIVISION OF ALLEGHENY LUDLUM 
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GUN DRILLS IN STOCK 
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«2. there’s ONE to LOWER YOUR 


HOLE COSTS! 


ELDORADO’S constant inventory of popular size GUN 
DRILLS is keyed to the needs of the industry, designed to 
the most exacting specifications! Made to produce eco- 
nomically, straight, round, accurately located, finely 
finished holes . . . FASTER, In One Single Operation. 


Our years of accumulated GUN DRILL making experience 
and knowledge, plus a complete research and engineer: 
ing department are yours to take advantage of. 


Get these important benefits 
with ELDORADO 


The world’s largest manufacturer of GUN DRILLS= 
exclusively. 

A complete choice of sizes, lengths, types. 

Eliminate secondary operations—reaming, honing, 
grinding. 

Save your company money. by reducing “‘cost-per-hole."” 
Drill most materials—aluminum, cast iron, brass, tool 
steel, stainless, etc. 

Drill any shaped part to any depth (sometimes inter- 
rupted holes or across existing holes). 

Drill shallow or deep holes to precision tolerances. 


Since these extras cost you no more..;s 
your best bet is an ELDORADO GUN DRILL 


ELDORADO specialized engineers, backed by re- 
search facilities are available to assist you on spe- 
cial ‘HOLE’ probiems. TODAY! 








SHOP EQUIPMENT 





Schrader Offers Aluminum Blow 


Gun Weighing Only 6'2 Ounces 


This pistol-grip blow gun is adapt- 
able for work drying, chip clearing, 
and removing dirt or oil from dies. 
Lightweight aluminum construction 
of the gun and non-slip pistol grip 
are said to assure safe handling even 
when operator’s hands are greasy. 

A poppet action valve controls the 
air flow and the standard nozzle may 
be interchanged with all other 
Schrader fittings or pipe threaded ex- 
trusions. Inlet is %-in. female NPT 
that will accept standard airline cou- 
plings. 

A Schrader’s Son, Div of Scovill 
Mfg Co, Inc, 470 Vanderbilt Ave, 
Brooklyn, NY 
MORE DATA? Circle 130, inside back cover 


EQUA-PRESS DUAL HOLDER automati- 
cally exerts equal forging pressures 
through its two tip-holding barrels dur- 
ing spot welding operations regardless 
of minor variations in work thickness 
or electrode wear. Offset tips give 
a range of distances between welds of 
from 0 to 4 in. and models are avail- 
able for mounting in a welder arm or 
for bolting to a press welder platen— 
Air Reduction Sales Co, 150 E 42 St, 
New York 17, NY 


340 BOSTON POST ROAD «+ MILFORD, CONN. MORE DATA? Circle 131, inside back cover 
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FROM AO 


“‘DURASAFE’ 


... the glasses workers wear willingly 





Your plant eye protection program’s full effectiveness is 
governed by the workers’ willingness to wear safety glasses 
(or goggles) regularly. In the new Durasafe, you have fitting 
qualities and a choice of colors and combinations that satisfy 
everyone . . . combined with the latest safety features that 
mean maximum protection and durability. 

This wearer acceptance can be a big factor in preventing 
costly eye injuries. For the new Durasafe will protect against 
80% of the eye hazards in an average industrial plant with a 
full eye protection program.* For full information on the 
glasses workers want and will wear, call your AO Safety 
Products Representative, or write for Bulletin S-1013. 

* Other types of AO safety goggles are needed to cover special hazards. 





Your Surest Protection... AQ SURE-GUARD Glasses 


American © Optical 


COMPANY 


SAFETY PRODUCTS DIVISION + SOUTHBRIDGE, MASSACHUSETTS) 
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coolant 
problems? 


rust ? 
rancidity P 
dermatitis P 


S 
tr g 
performance you pay for. JOHNSON/S J WAX 


For information, see your local Johnson industrial distributor. 


“Cold Stream" and “Johnson's” are trademarks of S. C. Johnson & Son, Inc., Racine, Wis. 
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NEW SHOP EQUIPMENT 


Universal Edge Finishing Guide 
Can Be Used on All Materials 
The SR-45 is an attachment for the 
manufacturer’s Adjusto-Guide which 
simplifies all edge finishing opera- 
tions. Top face of the guide is slotted 
to allow adjustment of rollers for 
conforming to variation of radii to be 
ground; side plate is adjustable for 
burr clearance. 

Employed in conjunction with the 
Adjusto-Guide and other portable 
tools, it can be used on all types of 
material, both soft and hard, and uni- 
form chamfers can be quickly ground 
or machined on both straight and 
curved edges. It is portable for use 
on large parts or it can be mounted 
in a vise as a stationary machine for 
finishing of small parts. 

A&S Production Tools Inc, Worces- 
ter, Mass 
MORE DATA? Circle 132, inside back cover 


New Holding Tool 
Offered by Vlier 


The torque thumb-screw swivel-pad 
clamp, added to the company’s line of 
tooling accessories, is a combination 
of the Vlier torque thumb-screw, a 
holding tool which applies a con- 
trolled end pressure, and the Vlier 
swivel-pad clamp which permits a 
part to be securely held without 
marring its surface. The tools are 
available as standards in four sizes: 
44-20 x 2%, 5/16-18 x 2%, %-16 x 
2%, and %-13 x 3. 

Vlier Engrg Corp, 8900 Santa 
Monica Blvd, Los Angeles 46, Calif 


MORE DATA? Circle 133, inside back cover 
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For lasting Die Set Accuracy... 
there’s nothing like a DANLY 














George always tells the truth, you know. And metalworking 
men everywhere agree there’s nothing to match the lasting 
accuracy of a Danly Die Set. This accuracy is built in by 
Danly’s precision production methods. And it stays in! Even 
after millions of strokes, Danly Die Sets retain their precision 
alignment for positive closure accuracy. For you, this long 
lasting precision means longer die life, lower tool costs and 
better stampings—even on longest production runs. 

NEW descriptive literature on 

PRECISION PILOT GUIDE POSTS 

tells how this latest Danly im- 

provement can smooth your die 


set operation. Write for your 
® copy today. 


PRECISION PRESSES, DIE SETS AND DIEMAKERS' SUPPLIES 


DA IN lox 


DANLY MACHINE SPECIALTIES, INC., 2100 South Laramie Ave., Chicago 50, Iilinots 


CIRCLE 387 READER SERVICE CARD 191 
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KEEPS MODERNIZATION PROGRAM 
ON SCHEDULE... 
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Two No. 2 Geared Electric Turret Lathes Six No. 3 Universal Turret Lathes 





ADDS 8 NEW BARDONS & OLIVER 
TURRET LATHES DURING LAST SEVEN 


Why does the world’s largest manufacturer of special automotive 
service tools consistently select Bardons & Oliver Turret Lathes? 
We asked K/M’s plant engineer, A. S. Adamezyk and he stated as 
follows: 
“We specified B & O Lathes because: 
From past experience, we know they set-up quick, adapt easily 
to our needs, and require little maintenance. 
Our operators prefer their simplified, properly placed controls, 
short turret-index motion, easily moveable tool-carrying units 
—and best of all, their ability to hold exacting tolerances. 
They consistently cost less than other turning equipment in 
both initial investment and modification expenditures necessary 
to adapt them to our special needs. 
In short, Bardons & Oliver Lathes meet our most demanding re- 
quirements and we are 100% satisfied with their performance.” 


For detailed information on the complete line of B & O machines, 
call the Bardons & Oliver representative in your area or write 
directly to our home office. 
Bardons & Oliver, Inc., 1133 West 9th Street 
Cleveland 13, Ohio 


BARDONS & OLIVER 


Manufacturers of Turret Lathes and Cutting-Off Lathes 
CIRCLE 388 READER SERVICE CARD 





NEW SHOP EQUIPMENT 





Squirt Welder Feeds Electrode 
From Reel to Hand-Guided Gun 


The Innershield squirt welder con- 
tinuously feeds a tubular, self-shield- 
ing electrode through 24-oz welding 
gun that is said to duplicate the feel 
of a standard 500-amp electrode 
holder. 

In the control cabinet are the me- 
chanical and electrical control equip- 
ment and a 50-lb coil of innershield 
electrode, mounted on a wire reel. 
This is force-fed by a variable-speed 
wire-feed motor through the hollow 
welding cable. The welding cable 
carries the welding current to the 
contact nozzle located at the top of 
the welding gun and also has a small 
control cable taped on the outside 
that leads from the trigger to the 


AUTOMATED STRAIGHT-LINE MACHINE dip-solders electronic printed circuit 


wire feed and the output current 
magnetic contactors. 

The standard welding-gun cable is 
15 ft long; 25 ft of 3/10 electrode ca- 
ble is supplied with the accessories 
to connect the motor generator pow- 
er supply to the squirt welder. 

The Lincoln Electric Co, Cleveland, 
Ohio 


MORE DATA? Circle 134, back cover 


inside 


IMPACT FREQUENCY ADAPTER gives 
full range control of vibrator’s fre- 
quency as well as impact control. It is 
shown attached to a new 3-in. Vibra- 
just vibrator that gives up to 6000 vpm 
at 80 psi. Also new is a 12-in. vibrator 
that gives up to 6200 vpm at 80 psi. 
At 3 psi the 1%-in. vibrator gives 2400 
vpm, the 3 in., 980 vpm—The Branford 
Co, New Britain, Conn 


MORE DATA? Circle 135, back cover 


inside 


boards at cycle rate of one per 17 sec. Designed to avoid hand or semi-manual 
fluxing operations, the 12-ft-long machine indexes circuit boards from station 
to station with fingers on a stainless steel roller chain that travels in adjustable 
channel-type ways—Snyder Corp, 3400 E Lafayete, Detroit 7, Mich 


MORE DATA? Circle 136, 


inside back cover 
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USE THE COUPON 


BELOW FOR MORE 


INFORMATION 


ECONOMICAL 


PYROGARDC 


FIRE-RESISTANT FLUID 


Mobil Oil Company, Room 2058 B 
A Division of Socony Mobil Oil Co., Inc. 
150 East 42nd Street, New York 17, N.Y. 


Gentlemen: | am interested in learning 
how new PYROGARDC fire-resistant fluid 
can aid my operation. 





NAME 





POSITION 





COMPANY 





ADDRESS 





CITY 





ZONE STATE 


8 3 A a NE a ae 
CIRCLE 389 READER SERVICE CARD 
CIRCLE 390 READER SERVICE CARD 





FOR IMPROVED PLANT SAFETY PLUS 


NEW, ECONOMICAL 


PYROGARDC 


FIRE-RESISTANT FLUID 











POSITIVE HYDRAULIC RESPONSE... 


Now, the makers of world-famous Mobil petroleum hydraulic oils bring 
you PYROGARD C, a new fire-resistant fluid that offers positive hydraulic 
response plus improved plant safety... at low cost. 

PYROGARD C fire-resistant fluid is a water-in-oil emulsion containing 
special chemical addition agents. It’s been thoroughly field tested in actual 
service ... will give excellent performance under conditions such as those 





encountered in press welders, furnace-door openers, ladle-tilting mecha- 
nisms, scrap balers, and die-casting machines. 


The major benefits provided by PYROGARD C fire-resistant fluid are de- 
tailed below. In addition you receive the help of experienced Mobil Engineers 
in applying it to your equipment. Their specialized know-how in the instal- 
lation and maintenance of fire-resistant fluids will make the procedure 
sure and simple. Examine the benefits of PYROGARD C fire-resistant fluid 
—then contact your nearest Mobil Representative. 











NET 
SAVINGS 


TO YOU 


THROUGH 
SPECIALIZED 
HEAVY 
HAULING 


OUTSIZE 
OVERWEIGHT 
FRAGILE 
CARGOES 


ECONOMY 
THROUGH 
MULTI-UNIT 
SHIPMENTS 


SITE TO SITE 
NATIONWIDE 


Write for brochures 


.S.A.€. TRANSPORT, INC. 


TWX DE899 


196 


457 West Fort St. 
Detroit 26, Michigan 
WO 3-7913 


Offices in 22 Cities 


CIRCLE 392 READER SERVICE CARD 


NEW SHOP EQUIPMENT 








Air-Powered Tools Tension, Seal 
Heavy-Duty Strapping 


The PHDX tightener may be teamed 
up with either the PKU or PKUA 
sealer to bundle tubes and rods, tie 
mill coils, unitize sheet metal, pal- 
letize ingots, and to apply heavy- 
duty straping in many other packag- 
ing operations. The first tool is a 
pusher-bar tightener for % and 1%- 
in. strapping. New type of gearing 
action accelerates strap take-up to 
the rate of 3.5 ips and delivers maxi- 
mum strap tension of 2000 Ib at 90 
psi air pressure. 

The PKU is a double up-crimp 
sealer of two-handle design. Sealing 
cycle is completed in 8/10ths of a 
second. The PKAU sealer is designed 
for easy use in hard-to-get-at places 
and may also be used for top or side 
of the package operation. Both seal- 
ers are engineered so that the entire 
sealing head assembly may be ro- 


tated relative to the handles to per- 
mit use on either vertical, side or top 
strapping. 

Stanley Steel Strapping, Division 
of Stanley Works, New Britain, Conn 


MORE DATA? Circle 137, inside back cover 


Electro-Melt Furnace 
Operates at 2300 F 


Applications of the Electre-Melt in- 
clude melting metals, heat treating, 
sintering, alloying, ceramic firing, 
thermocouple calibration, and gen- 
eral research. Muffle dimensions are 
4 in. ID x 7% in. high. Capacity is 
5 lb of brass or its equivalent; melt- 
ing time for 5 lb of bronze is 30 min- 
utes. Furnace is equipped with auto- 
matic temperature controller and 
thermocouple failure protection. 
Jelrus Technical Products Corp, 
615 W 13lst St, New York 27, NY 


MORE DATA? Circle 138, inside back cover 


AUTOMATIC, THREE-WAY SCANNING FLAW DETECTOR is claimed to be one 

of the largest ultrasonic detectors ever produced. The 5 x 5 x 10-ft-capacity 

machine was recently shipped to Pratt & Whitney's Middletown, Conn, plant. 

Viewing is horizontal, rotational, and spiral at speeds up to about 200 fpm. 

Turntable will support weights up to 2000 Ib—Circo Equipment Co, Rayway, NJ 
MORE DATA? Circle 139, inside back cover 
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UP TO 200 HP 


and tables to 90 inches 
RIUGIDF NIEW, 
MAiEttSOIN'S 


with optional automatic cycling and 


QUICK 
fea { | uae 


4 
: 








— | MN] i ) ] ; MATTISON 


combine rough and finish machining in one operation 


change 
When you combine selector-switch-actuated power-spindle tilting; downfeeds t 


up to 200 hp on the spindle; optional automatic cycling; and Mattison’s new box-type 
f in flat machining. Stock-removal 


en switched to these high-powered, ver 
to demonstrate end your pieceparts to 
imple grind and production estimate 


Rockfc 


MATTISON MACHINE WORKS Phone: WO 2-552 
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GUARANTEED 
ACCURATE 


The Most for Your 
“Rockwell Testing” Dollar! 


Clark Hardness Testers are guaran- 
teed accurate for all “Rockwell 
Testing”. Clark's exacting workman- 
ship in the production of penetrators, 
testing blocks, anvils, and other 
accessories pays off in exceptional 
accuracy on the job. No wonder the 
low cost surprises our first-time 
customers. Clark Instrument, Inc., 
10201 Ford Road, Dearborn, Mich. 





Missile-Age Accuracy 
OS La I 
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NEW SHOP EQUIPMENT 





Tool Mount Assures Vertical 


Position for Automatic Tools 
Radarm is a portable, ball-bearing 
supported tool mount that holds au- 
tomatic screwdrivers in a vertical 
position for driving screws “true” 
into pretapped holes. The device can 
be used with drills, tapers and 
impact wrenches as well as screw- 
drivers and is said to lessen fatigue, 
boost output and reduce tool break- 
age. 

The mount moves laterally at 
the slightest touch so that vertical 
support of tool is accomplished with- 
out any side pull. This reportedly 
eliminates the possibility of “cross- 
threading” when driving screws into 
pre-tapped holes. 

Clyde Engineering & Mfg Co, 937 
E 10 Mile, Madison Heights, Mich 
MORE DATA? Circle 140, inside back cover 


Morris Slurry Pumps Have Ball 
Bearings With 24,000-Hr Life 


JC slurry pumps have standardized 
components which allow a pump to 
be altered for repairs or quick 
changeover to another installation. 
They are available with medium, 
hard, or extremely hard metal cas- 
ings, impellers, and liners and have 
a shaft sleeve of stainless steel. 
Thrust and radial bearings on the 


| 16-in. 


pumps are heavy duty with minimum 
life expectancies of 24,000 hr and 
impellers are threaded to the shaft 
so that shaft end protection is given 
by the impeller. 

Morris Machine Works, Baldwins- 
ville, NY 
MORE DATA? Circle 141, inside back cover 


Automatic Indexing Turret Gives 
Repeat Accuracy of 0.0002 in. 


This new four-position automatic in- 
dexing turret for engine lathes uses 
no pin plungers for indexing. In- 
stead, repeat accuracy of 0.0002 in. or 
better is claimed for the turret by 
indexing with a hardened and ground 
tool steel bolt. 

One movement of the ball-handled 
lever forward and back unlocks the 
turret, indexes to the next tool posi- 
tion, and relocks for the cut. The 
turret is available for 12 through 
machines and is furnished 
ready for mounting directly to the 
compound slide rest of the lathe. 

Westwood Engineering Co, 2234 
Purdue Ave, Los Angeles 64, Calif 
MORE DATA? Circle 132, inside back cover 


TINY TAP SET, TS-5, contains five pre- 
cision taps, sizes 0-80, 1-72, 2-56, 3- 
48, and 4-40, all heat-treated and 
interchangeable in their companion 
knurled brass handle which has a solid 
locking chuck plus a smooth drive tor- 
que hole—Moody Machine Products, 
Co, 42-46 Dudley St, Providence 5, Ri 
MORE DATA? Circle 143, inside back cover 
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MODERN TECHNIQUES COMBINE TO LOWER 
SHORT-RUN MANUFACTURING COSTS 


The combination of numerical] control, 


change, automatic work transfer and good process plan- 
ning spell the answer to ever-increasing costs found in 
short runs. A compilation of current 
found in 16-page reprint for 35¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, 


automatic too! 


thinking may be 


N. Y. 











Goth NEW auc DIFFERENT 
SHELDON 15” tarnes 


Write for Circular 


} This is an all new lathe that brid 
ventional belt driven and geared 


the capacity and power of a 


and flexibility of a belt driven 
8’ bed lengths providing 31’, 


New. ine double-box 
Headstock (Pat. Pend.) 

New. “WORK-HOLDING ONLY" 
Spindle. 

New. Single-Shift Back Gear 
Lever on Headstock. 

New. Headstock and Apron run- 
ning in oil. 

New. 1%" Hole through Spindle. 
New. 60-pitch Gear Box with 
built-in Lead Screw Reverse. 
New. Amazing LOW PRICE. 


DIFFERENT 


Different. Spindle rigidly 
held in two large “Zero Pre- 
cision tapered roller bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
and push-button stations fully 
enclosed in built-in well in head- 
stock. 
Different. Two independent 
clutches in apron for selecting 
power feeds. 
Different. Cam-action tailstock 
clamp for rapid release and in- 
stant locking of tailstock. 
Different. Triple, cogged, V-belt 
outboard drive—eliminates inter- 
mediate shafts—delivers more 
power to spindle. 


es the gap between con- 
d lathes. It combines 
eared head with the economy 
the. Available with 5’, 6’ and 
42” and 66" center distances. 


SHELDON MACHINE CO., INC. 4234 Knox Avenue « Chicago, U.S.A. 


SHELDON MACHINE CO., 
Gentlemen: Please send me information on items checked. 


co 


- | 


= 
a | 
J 
ood 
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200 


(] Sheldon 


The NEW and DIFFERENT SHELDON 15” Lathes 
Ow Of £0 13” tothes 
11” and 13” Variable Speed Lathes 


] High Speed Turret Lathes 
[} Sebastian 13° 


and 15” Geored Head Lathes 
[) Sheldon 12” Shaper 


Horizon Mi:ling Machine 
() Hove representative Call 


Nome of Local Dealer 


Nome 
COMPANY NAME 
STREET ADDRESS 


ciTY 


CIRCLE 397 READER SERVICE CARD 


INC. 4234 No. Knox Avenue, Chicago 41, U.S. A. 


TITLE 


oO COMPANY 
a L] HOME 


-STATE____ 











NEW SHOP EQUIPMENT 


Fractional horsepower motors, Form 
G, are totally enclosed, nonventi- 
lated, 3-phase units rated from % 
to % hp and 220/440, 220/380, and 
550 v. The %-hp models are in 
NEMA frame sizes 48 and 56; all 
other models are frame size 56. Line 
features continuous-duty operation 
at 55 C rise; single-shielded ball 
bearings that carry heavy thrust 
loads and are highly resistant to 
oxidation and moisture — General 
Electric Co, Schenectady 5, NY 


MORE DATA? Circle 144, inside back cover 


4AA3-1 control monitor, designed to 
safeguard manual operation of in- 
dustrial power machines, is a pack- 
aged unit which provides time delay 
circuitry for two-hand control of 
positive mechanical and friction 
clutch systems. It can be used as an 
anti-repeat relay with a timed hold- 
ing circuit or as a timed holding cir- 
cuit for another anti-repeat relay. 
It prevents even one stroke after a 
control switch has been tied down. 
Overall dimensions are 5 x 3 x 4 
in.; maximum current carrying ca- 
pacity of the relay contacts is 15 
amp, 155 vac. Uzit requires a 115-v, 
60-c power supply — Micro Switch, 
Freeport, Ill 

MORE DATA? Circle 145, inside back cover 


Lighted panel switches combine a 
light indicator with a double-pole 
subminiature switch module in a 
package % in. square by 3 in. long. 
Designated the 04 series, the switch- 
es can display up to 4 colors at one 
time, and each switch can control 
two 5-amp circuits (30 vdc), two 
10-amp circuits (125/250 vac), or 
one 10-amp circuit (30 vdc)—Licon 
Div, Illinois Tool Works, 6615 W Irv- 
ing Park Rd, Chicago 39, Ill 


MORE DATA? Circle 146, inside back cover 


Helical gear attachment for Radicon 
fixed-base worm gear reducers with 
center distances of 4 to 8 in. pro- 
vides increased ratios of from 30:1 
to 304:1 at a mechanical input horse- 
power range of 0.97 to 22.8. Torque 
can be increased from 19,000 in.-lb 
to 39,800 in.-Ibs. Unit, which uses 
company’s Duti-Rated gearing and 
standardized components to facili- 
tate mounting and speed change, has 
added advantage of negligible effi- 
ciency loss characteristic of helical 
gearing design—Foote Bros Gear & 
Machine Corp, 4545 S Western Blvd, 
Chicago 9, Ill 


MORE DATA? Circle 147, inside back cover 
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FEATURES OF THE ALL-NEW MASTER POWER 990 IMPACT WRENCH 


For 1%” high-tensile bolts 
Weighs only 21 pounds 


New “roll-action”’ engages and disengages impact mechanism 


Popular, protected, push-type reverse valve 
Compact design gives greater maneuverability. 


Hardened, wear-resistant motor end-plates and liner. 


NEW LIGHTWEIGHT CHAMP FOR HEAVY-DUTY WORK 


This new Master Power 990 Impact Wrench went to 
work more than a year ago in shipyards, steel mills, 
rail yards, on off-the-road equipment, on steel erection 
and truck assembly. The toughest kind of work in the 
roughest environments. Our documented performance 
data is your proof that the new 990 delivers ultimate 
power, positive engagement, maximum life. 

A combination of “roll action’’ and precision- 
engineered, cam-timed impact mechanism gives you a 
tool with no springs, no snap rings, no lost motion. The 
tried and proved ball-and-race principle of smooth, 
almost frictionless rolling action engages and disengages 
impacting blows with precise timing. The powerful 
air motor and clutch hammer are independently sus- 
pended on heavy-duty bearings. You get positive, full 
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engagement regardless of power input. Result: A 
compact, light weight (21 Ibs.) tool doing up to 1%” 
high tensile bolting with less vibration, less torque to 
operator. Its simplified design permits assembly and 
disassembly with ordinary tools. Try this new tool now! 

Ask your nearest Master Power distributor for a 
demonstration or write us for complete performance 
information. 


Leading Distributors Everywhere 


Vm Master Power 


Master Power Corporation + Solon, Ohio 


A Black s Decker®Subsidiary 


CIRCLE 398 READER SERVICE CARD 201 





HUW 10 SHAPE 
1000-2700 
SMALL PARTS 
AN HOUR- 
WITH NO 
METAL WASTE! 


TORRINGTON 
BENGH MODEL 
SWAGERS 


enable you to do a tremendous variety 
of forming and assembly operations 
at high speed and Jow cost... 


POINTING - REDUCING 
TAPERING + BONDING 


Torrington offers a complete line of 
swaging machines — large and small. 
Our engineers can help you select the 
right machines for your particular 
e7e@ 

fargest maker and user of = OF 4 
rotary swaging machines o . 


ese 
ROTARY SWAGING MACHINES 


THE TORRINGTON COMPANY 
Torrington, Connecticut 


needs, Write us. 





202 CIRCLE 399 READER SERVICE CARD 








NEW SHOP EQUIPMENT 


Roller bearing to replace the usual 
bronze bearing at the outboard end 
of a hobbing machine arbor permits 
faster feeds and speeds, results in 
better finishes, and greatly prolongs 
cutter life, according to manufac- 
turer. Bearing heating and seizures 
are reportedly eliminated. Bearings 
are easily installed without machine 
rework, require no extra space, and 
can be quickly taken from one ma- 


_chine and installed in another. Each 


bearing is supplied with two sets of 
arbor bushings to take the next two 
smaller diameter arbors — Sonnet 
Tool & Mfg Co, 580 N Prairie Ave, 
Hawthorne, Calif 


MORE DATA? Circle 148, inside back cover 


Small spring-loaded ball plungers for 
indexing automatic feed devices, gear 
shifters, and locaters in progressive 
dies are available in ten sizes from 
4-48 by 0.187 in. to %-11 by 0.984 
in. as standards in stainless steel — 
Vlier Engineering Corp, 8900 Santa 
Monica Blvd, Los Angeles 46, Calif 


MORE DATA? Circle 149, inside back cover 


Tachometer indicating systems have 
permanent-magnet field generator 
supplied with both base and flange 
mounting so that it can be coupled 
to a motor by direct shaft coupling 
or by pulley arrangement. Meter 
scales can be provided for expanded 
low speed, suppressed high speed; ex- 
panded low speed in one direction 
and automatic selection of full speed 
in another direction and other com- 
binations.—Electro-Devices, Inc P.O. 
Box 2308, Paterson 23, NJ 


MORE DATA? Circle 150, inside back cover 


Heavy-duty torch designed for high 
production metal removal gives six 
lines of current contact through spe- 


| cial alloy spring-action jaws. A stain- 


less steel shield on the pistol grip 
protects the operator’s hand and an 
adjusting knob allows the operator 
to place the air blast in any location 
for the most comfortable position for 
pad washing or defect removal—Ar- 
cair Co, PO Box 431, Lancaster, Ohio 


MORE DATA? Circle 46, inside back cover 


Universal V-20 vibratory tumbler 
operates at 1750 rpm with a %-hp 
motor and has 1%-cu ft capacity. 
Model V-30 is an 8-cu-ft-capacity 
tumbler that operates at 1800 rpm 
with a 2-hp motor. Both machines 
are wheel-mounted, require no bolt- 
ing down — Universal Vibrating 
Screen Co, Racine, Wisc e 

MORE DATA? Circle 47, inside back cover 
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ENGINEERING MANAGEMENT 
AND ADMINISTRATION 


Just Out. sor pe practices, and 
techniques to p you manage an en- 
ouaniee department easily—efficiently 
—profitably. Suecess-proved in actual 
practice, these administrative proced- 
ures—presented from the viewpoint of 
the engineer with management respon- 
sibilities—cover patent law, safeguards 
for industrial secrets, financial controls, 
personnel matters, compensation ad- 
ministation, and much more. By ° 
Crenstedt, Consult. Engr. 441 pp., 42 
illus. & tables, $8.50 


THEORY OF MACHINES 


Just Out. Combines two volumes-in-one : 
Part 1—KINeMaTic ANALYSIS oF MECH- 
ANISMS . . and Part 2—DyYNamic 
ANALYSIS OF MACHINES. Part 1 empha- 
sizes graphic and analytic methods. . . 
provides tools for analysis and design 
ef gears, cams, hydraulic mechanisms, 
ete. Part 2 is a comprehensive treat- 
ment of machine forces and motions. 
Use of the unit vector helps you de- 
termine static and dynamic forces . . . 
analyze linkages, including space mech- 
anisms. Covers vibration, feedback con- 
trol systems, and other topics. By J. E. 
Shigley, Univ. of Michigan. 657 pp.. 
illus., $11.50 


NONDESTRUCTIVE TESTING 


Just Out. Today’s methods of nonde- 
structive testing — together with ad- 
vantages and limitations of each—are 
clearly explained in this volume. Helps 
you determine physical properties, or 
nonuniformities in physical properties, 
of materials. Clearly outlines the what, 
why, how, when, and where of this 
rapidly-developing technology. Treats 
visual testing, liquid penetrant inspec- 
tion, ultrasonics, ly current techni- 
ques, and many other methods. By W. 
J. MeGonnagle, Argonne Natl. Lab. 
457 pp., 478 illus. & tables, $15.00 


ENGINEERING DATA FOR 
PRODUCT DESIGN 


Just Out. A wealth of engineering data 
—charts, formulas, drawings, and tables 
—is presented in this product design 
manual. Broad in scope, the materia! 
brings you abreast of such modern as- 
pects as di-electric heating, radiation 
characteristics of metals, radioisotopes, 
and more. Also includes data on gear 
selection, design and testing of springs, 
vibration isolation, ete. By D. Green- 
wood, Editor, Product Engrg. Design 
Digest. 448 pp., 635 illus., $10.00 


10 Days’ FREE 
Examination 


McGRAW-HILL BOOK CO., Dept. AM-6-12 

527 W. 4ist St.. New York 36, N. Y. 

Send me book(s) checked below for 10 days’ examin 

ation on approval. In 10 days I will remit for 

book(s), I keep plus few cents for delivery costs 

and return unwanted book(s) postpaid. (We pay 

lelivery costs If you remit with this coupon—same 

return privilege.) 

) Cronstedt—Engrg. Memt. & Admin., $8.50 
Shigley .Theery of Machines, $11.50 

) MeGonnagle—WNendes. Testing, $15.00 

] Greenwood—Engrg. Data for Prod. Des., $10.00 


Name 
Address 
City 
Company 
Position 


For price and terms outside U.S. write 
McGraw-Hill International, N.Y.C. 36 AM-6-12 
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Helixform*—a new method for bevel gear production! 


The new No. 112 Hypoid Helixform 
Gear Finisher assures improved 
quality and increased production on 
spiral bevel and hypoid non-gen- 
erated ring gears up to 10%” in 
diameter, and 24% DP such as em- 
ployed in passenger car axles, 


The Helixform Cutting Method 
used on this machine offers these 
advantages: 

Conjugate tooth surfaces, minimized 
gear development, complete control of 
tooth bearing, and greater adjustabil- 
ily in final assembly. 


NY 


SS _ 
con Ci), bh hin 
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We will be glad to send a bulletin 
giving further details on request. Ask 
for literature on the No. 112 Hypoid 
Helixform Gear Finisher and the 
companion No. 112 Hypoid Gear 
Rougher, Write for it today. 

*Trade-Mark 


_ GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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ACCURATE 
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360° Tracer Control Systems plus spindle speed control, 


HONEYWELL ELECTRO HYDRAULIC TRACER SYSTEMS 


Now operating on a wide variety of well-known 
machine tools (some of them illustrated at the 
left), Honeywell 180° and 360° Tracer Control 
systems provide fast, accurate and reliable system 
response for smooth application of large increments 
of hydraulic power. 

They combine the flexibility, remote control and 
finesse of electronics with the power and fast actua- 
tion of hydraulics. They’re far more flexible than 
completely hydraulic systems. These systems have 

Gorton Vertical Milling Machine been designed for ease of application. Modular 
equipped with Honeywell 360° Electro construction simplifies and speeds field service. 


Hydraulic Tracer Control System. 
ACCURACY —<Accuracies of + .0005” from 
template to part and + .0002” from part to part 
have been achieved in actual use. 


ADAPTABILITY —These systems are now in 
operation on all types of machine tools, from light 
duty engine lathes to huge spin forging machines. 
Every application is custom fitted—at production 
line prices. 


PERFORMANCE — Each Honeywell system 
7 ! becomes an integral part of the machine tool. The 
Frauenthal vertical contour (radome) control system can be adjusted to compensate for 
grinder with Honeywell Electro Hy- changes in machine performance during the life of 
draulic Tracer Control System. the machine. Speed range of 300 to | is normal; 
greater rangeability is available on some applica- 
tions. Tracing speed ranges up to 60” per minute 
are available. 
For further information on Honey'vell’s new ma- 
chine control systems and components and their 
application to your specific job, contact Minne- 
apolis-Honeywell, Machine Control Group, Dept. 
AM-6-61 Minneapolis 8, Minnesota. Sales and 
service offices in all principal cities of the world. 


Giddings & Lewis Vertical Mill with two Honeywell 


Honeywell 360° Electro-Hydraulic Tracer 


Control Systems. 
Fiat ia Couttol 
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Field Report 





Rotor Forms Canadian Subsidiary 


Rotor Tool Co, Cleveland manufac- 
turer of portable air and high cycle 
tools, has established Rotor Tool Co 
of Canada Ltd, a wholly owned sub- 
sidiary organized for the manufac- 
ture, sale, and service of the Ameri- 
can company’s products in Canada. 
Main offices of the firm will be in 
Toronto. 


GE Gets $36 Million Order 
Contract for production of the Navy’s 
new AN/SPS-30 long range, height- 
finding radar has been awarded to 
General Electric Co’s Heavy Military 
Electronics Department, Syracuse, 
NY. These new shipboard radars are 
for use on missile cruisers and car- 
riers of the US Fleet. 


Boice Gages Acquires Reli-A-Chek 
Boice Gages, Hyde Park, NY, manu- 
facturer of precision measuring in- 
struments, has taken over the 
Reli-A-Chek Corp, gage producer of 
Santa Maria, Calif. The subsidiary 
company will be re-named Reliant 
Gages Inc. Several new types of dial 
indicating gages acquired from the 
west coast firm will be added to the 
Boice product line. Reli-A-Chek’s 
chrome process thread gages, and 
other fixed gages, will be manufac- 
tured in the California plant and 
will be marketed as Reliant gages 
through regular distributors. 


New Hampshire Ball Bearings 
Starts Seventh Expansion 

New Hampshire Ball Bearings Inc of 
Peterborough, NH, celebrated the 
15th anniversary of its founding re- 
cently by breaking ground for con- 
struction of an 18,000 sq-ft plant in 
Laconia. This is the seventh expan- 
sion for the firm in that period and 
the first outside of Peterborough. 
Eventually it’s expected that several 


McGIRK’S WORKS 


Welders in hoods, gloves, and overalls, work on components for HMS Dre »adnought, 


Britain’ s nuclear submarine recently launched by Queen Elizabeth. 


They are in the 


“clean” room, specially built to insure that certain processes for the sub can be carried 
out in conditions of extreme cleanliness. Shipbuilder is Vickers-Armstrong Ltd, Bar- 


row-in-Furness, Lancashire, England 


hundred will be employed there 
making commercial-grade miniature 
and instrument ball bearings for ap- 
plications in data processing equip- 
ment, . computers, synchros, servo 
motors, and gear heads. Structure is 
scheduled for Sept 1 completion. 


Beloit Tool Buys Arizona Firm 


Beloit Tool Corp, Beloit, Wis, has 
purchased the Walter T Cole Tool Co 
of Scottsdale and will operate it as 
a wholly owned subsidiary. Cole 
manufactures solid carbide tools de- 
signed for use in highly abrasive and 
other special materials; Beloit pro- 
duces high-speed steel special taps 
and special thread gages. All facili- 


ties of the Scottsdale plant will be 
expanded immediately, according to 
K Y Taylor, president of both com- 
panies. 


Zero Research Labs Studying 
Metal Bonding Using Epoxies 


Zero Research Laboratories, formed 
as an operating division of Zero 
Manufacturing Co of Burbank, 
Calif, will provide R&D and produc- 
tion for all types of metal joining, 
welding, and epoxy bonding. This 
will include the rare earth metals 
such as columbium, zirconium, 
hafnium, and others. 

New division is believed to be 
the only operation of its kind west 
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COPPER FOR CONDUCTIVITY 
TEAMS UP WITH STEEL FOR STRENGTH 
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...in a compact, low-maintenance conductor system 
for heavy-current industrial applications 


The copper-headed steel conductor 
rails, shown above, of the Ringsdorff 
Carbon Corp., East McKeesport, Pa., 
help provide many economies in con- 


r 


_ 
The heart of the Ringsdorff Current Conductor 
—the copper-headed steel conductor ra 
and pantograph current collector with a graphite 


System 


carbon shoe. Components, including rail hangers 
ond joints, ore availabie in a wide voriety of 
sizes, with capacities up to 2000 amps, for either 
a-c or d-c systems. 
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ductor systems for such heavy-current 
users as traveling cranes, ore bridges, 
monorails—using either a-c or d-c 

The system is simple and compact 
One basic steel shape provides strength 
and simplifies installation. Over it is 
cold drawn the copper head of ex- 
truded Anaconda ETP Copper-100, in 
the size to meet individual current re- 
quirements. (Copper-headed conduc- 
tor rail, left, 500 amps; right, 1500 
amps.) Less space is needed; installa- 
tion is easier than with aluminum rails. 

Long life and low maintenance. The 
special Ringsdorff carbon graphite used 
in sliding contacts has an affinity to 
copper, putting down a film that lubri- 
cates its passage and protects the rails 
Wear on the copper head is negligible 
over periods of 20 to 25 years. Only 


maintenance is replacement of carbon 
shoes, having an average life up to 3 
years Aluminum rails must be pro- 
tected by lubrication or they will wear 
and pit—when out of use for a period 
may develop an insulating oxide film. 

This is another illustration of the 
way the unique properties of copper 
are being utilized in industry to do 
things better—at lower cost. Anaconda 
has teams of specialists available to sit 
down with members of your organiza- 
tion to help select the alloys and forms 
of metal to solve your value analy- 
sis problems. For such technical help, 
see your Anaconda representative, or 
write: Anaconda American Brass Com- 
pany, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ontario. 6147 


= © 
ONDA 
ANACON 
COPPER BRASS BRONZE NICKEL SILVER MILL PRODUCTS 
Anaconda American Brass Company 
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of Chicago equipped to offer ser- 
vices of this type. It’s currently 
working on several classified pro- 
jects in research, development, and 
furnishing of prototypes for the 
Hawk, Minuteman, and Sidewinder 
missile programs. 


US Drill Head Co 
Occupies New Facility 


Entire manufacturing and adminis- 
trative operations of United States 
Drill Head Co of Cincinnati are now 
consolidated in three new buildings 
on a 14-acre site on the west side 
of the city. Newest structure rounds 
out a % million dollar building pro- 
gram begun by the company in 1957. 
About 2/3 of the 29,000 sq ft of floor 
space in the new building is used 
for manufacturing facilities of the 
machine tool division; offices and an 
engineering department of 40 de- 
signers occupy the remaining space. 
Other buildings in the group include 
a 7000 sq-ft foundry and an 11,000 
sq-ft pattern shop. 


Sylvania Plant Mass-Produces 
Tiny Custom Welded Assemblies 


New machines designed by the Parts 
Division of Sylvania Electric Pro- 
ducts are capable of producing more 
than one million cup-to-lead welded 
assemblies each week, a rate five 
times as fast as hand-fed methods. 
Machines are part of the equipment 
line in the company’s new facility 
just opened in Warren, Pa, for pro- 




















“No, | won't give you a raise and gef thot 
bird out of here with its cheep, cheep!” 


American Machinist/Metalworking Manufacturing 


Can help your machines get a 
More Productive Foothold! 


Do you have any of these problems: Big press or other machine to relocate quickly, 
inexpensively? Prevention of transmitted vibration . . . induced vibration? Irregular 
plant floors? 4 

If so, call in the Unisorb distributor. He knows Unisorb mounts can cut machine 
installation time up to 80% . . . prevent up to 85% transmitted vibration . . . control 
induced vibration . . . level machines quickly . . . muffle noise. 

He knows Unisorb-mounted machines produce more efficiently. Equipment can run 
at higher speeds — production increases. Workers do a better job, are less fatigued 
when noise is controlled. 

Machine alignment is improved, too: fewer replacement parts are necessary, toler- 
ances are easier to hold. Maintenance of structures is lowered, floors are not damaged 
by drilling (no lag bolts nor screws are needed). 


ASK YOUR DISTRIBUTOR ABOUT 





UNISORB LEVEL-RITE 

“200” and “500” 

Support maximum loads of up 
to 750 Ibs. per unit. Low cost, pre- 
cise leveling and vibration con- 
trol for light and medium-duty 
machines. 


UNISORB PADS 

The basic vibration contro! unit. 
Many densities, thicknesses. 
Have successfully mounted 
machines up to 275,000 pounds. 











UNISORB LEVEL-RITE 

Universal self contained leveling device for all types of ma- 
chines. Available in a family of products to support maximum 
loads of up to 7500 Ibs. per unit. Fast, easy, precise leveling. 
Available with exclusive screw-post design or as a basic mount- 
ing plate for built-in leveling devices. 


SEND FOR FREE SAMPLE AND NAME OF DISTRIBUTOR NEAREST YOU 


Uyeda: 


Division of The FELTERS Company 
UNISORB 200 SOUTH STREET, BOSTON 11, MASSACHUSETTS 
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duction of welded components for 
the electrical-electronics industry. 


Ford's Fourth Glass Furnace 

Ford Motor Co has activated a fourth 
furnace, just completed at its 4%- 
year-old Nashville, Tenn, glass plant. 
Latest expansion makes the plant the 
largest complete glassmaking facility 
in the world and Ford the only US 
automobile maker producing all of 
its glass. Newest furnace will hold 
1600 tons of molten glass giving the 
plant a daily production capacity of 
1100 tons of finished material per 
day. Output is made into more than 
150 different types of auto glass. 


Virginia Steel Co... 

. .. Richmond, Va, division cf Beth- 
lehem Steel, is discontinuing its 
Birmingham, Ala, fabricating plant 
operation this month. It'll open a 
plant at Starr, SC, sometime in July. 
Reason given for the upcoming 
switch in location is greater proximi- 
ty to Virginia Steel’s source of sup- 
ply, Bethlehem’s Sparrows Point, 
Md, plants. Principal output of the 
company is reinforcing steel prod- 
ucts and steel bar joists. 


Spanish Steel Mill 


Wants to be Sure 

Westinghouse will supply $3 million 
in electrical equipment to power a 
cold rolling facility for Spain’s 
newest iron and steel mill, Empre- 
sa National Siderurgica, S A 
(Ensidesa). Part of an integration 
program being carried out by the 


COMPANY CAFETERIA 


AM MM 


“Doesn't it taste terrible? | think it’s the best 
thing I've ever donel” 
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“3M TYPE ’C DISCS CUT 
GRINDING TIME 1/3 ! 


Ata 3M representative's suggestion, Mastercraft Metals, 
Inc., Bellevue, Ky., a leading manufacturer of stainless 
steel kitchen equipment recently switched from a com- 
petitive brand to 3M Type “C” Discs for grinding welds. 
The result: a 4 reduction in grinding time... and Type 
“C” Discs produce a finer scratch pattern that allows 
easier, faster blending to the final finish. 


COST CHECK) Why not let 3M’s new COST 

5- 4-5 CHECK 5-4-5 Program help you 
to effectively investigate ways 
to lower costs and increase profits. Discover... 


e If your grinding can be done more economically 
e If your finishing is as efficient as possible 
e If your polishing can be done faster and better 


3 MAGINATION 
in GRINDING 
and FINISHING 








Send today for a free COST CHECK 5-4-5 Review Form 
without obligation. Put 3M’s years of abrasive know- 
how at your disposal. Write: 3M Company, 900 Bush 
Ave., St. Paul 6, Minn. Dept. AAA-61 


. » **9M** 1S A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN. 
¢ ¢ 
ee Mitanesora [ftmine ano Affanuracrunine company 
e Sas : + WHERE RESEARCH 1S THE KEY TO TOMORROW 
anes ie 3 * 
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Whats your problem? If you can solve it with a 


New Cutler-Hammer operator options provide top flexibility... 
world's best oiltight limit switch 


For any use, anywhere, in any position . 
can’t buy a more reliable, longer-life switch. No 


. . you just 


other switch is sealed more effectively . . . effective- 
ness we've proved under test conditions so rugged 
they will never be equaled in actual service. Even 
the silver-to-silver contacts are visible for quick in- 


spection. For full details on this complete new line, 
write for Pub. ED-145-L239. 

For any electrical control problem, contact your 
local Cutler-Hammer sales office or distributor. 
They'll supply you with the finest electrical com- 
ponents, the finest service and technical help. 


CIRCLE 409 READER SERVICE CARD 
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limit switch, your best answer's here! 


WHAT’S NEW? ASK... 


CUTLER-HAMMER Em 


Cutier-Hammer inc., Milwaukee, Wisconsin ¢« Division: Airborne Instruments Laboratory « Subsidiary: Cutier 
Hammer international, C. A. « Associates: Cutier-Hammer Canada, Ltd.; Cutier-Hammer Mexicana, S. A 


con TROL 
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A portable device for maintenance, 
fitting, and testing of dies. Increases 
accuracy and reduces costs invariably. 
Install it and change your competi- 
tive situation overnight. Be able to 
under bid competition . . . and yet 
show a profit. 








Bulletin No. 2956 gives complete 


Fieét O REPORT 


Spanish plant with the aid of the 
Export-Import Bank of Washington, 
the facility will provide cold rolled 
flat steel to meet growing domestic 
demand. Westinghouse will manufac- 
ture the equipment at plants in East 
Pittsburgh, Pa, Newark, NJ, Buffalo, 
NY, and Hyde Park, Mass. 


Cleveland Punch Assigns 
Canadian Distributor 


Cleveland Punch & Shear Works 
has appointed the A R Williams 
Machinery Co Ltd as sole Canadian 
distributor for Cleveland’s line of 
mechanical power presses and fabri- 
cating machines for plate and struc- 
tural steel. In business since 1879, 
the Williams Companies maintain 
sales and service offices in 12 leading 
Canadian industrial centers plus 
special representation in 10 addi- 
tional Canadian cities. 


Electronic Plant Expansions . . . 

. seem to be booming in southern 
California. In recent weeks Ampex 
Computer Products has started con- 
struction of a new 54,000 sq-ft manu- 
facturing center; Beckman Instru- 
ments is scheduling a $3.5 million 
plant expansion and $1 million en- 
largement of its research facilities; 
Arnold Engineering has purchased a 
108,000 sq-ft plant in Fullerton to 
triple its space for the manufacture 
of magnetic electronic devices and 


details. Ask for it. FREE! materials; Telemetric Inc has doubled 


830 SOUTH NINTH STREET HAMILTON, OHIO 
REPRESENTED IN CANADA BY 


Sykes Tool Corporation, Ltd., Georgetown, Ontario. 
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8000 ACRES 
Zoned for industry! 


Monmouth County 


NEW JERSEY 
“The Country County near the City” 


® Monmouth County, N. J. offers more thon 

8,000 acres zoned for Industry . . . more than 

75 industrial sites half-way between New York 

Rew N. Dickenson and Philadelphia! Four planned Industrial Parks 
. Industrial provide facilities meeting all the requirements 
epresentative —_ - 
MONMOUTR COUNTY of Industry. Here, at the threshold of a market AM’) MM 
PLANNING BOARD of 20 million people, Monmouth County still has 


ss “+9 spoce for industry's efficient expansion or 
old, 
HOpkins 2-1940 relocation ! 





Take home poy. Guess they call it that be- 
couse there’s nowhere else you can afford to 
take it.’ 
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now... 


The unique action of media in the New swEeco a finer, dispersion. Following extensive development and 
Vibro-Energy Finishing Mill literally “reaches fast er field testing, swEco Vibro-Energy now brings im- 
around corners” to deburr and finish all surfaces portant economies and advantages to deburring, 
better and quicker than ever before pos- bd bd finishing, polishing, coloring and burnishing. 
sible. The reason: highly efficient energy fini shin An illustrated technical paper describes the 
conversion to media and parts in work via principle and profit potential of this new 
high-frequency, yet gentle, three-dimensional id SWECO application to metal, ceramic and plastic 
vibration. The sweco Vibro-Energy technique OuC parts. A copy will be mailed promptly at your 


has been used for many years in the accurate request. Write SOUTHWESTERN ENGINEERING 


separation of thousands of screenable materials. created by COMPANY, 4800 Santa Fe, Dept. 72381 gay 
Also, Vibro-Energy has been successfully applied three- Los Angeles 58. Vibro-Energy Separators, 


dimensional 
vibration 


to ultra-fine (sub-micron) wet-grinding and Grinding Mills, Finishing Mills SWECO 
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BEARINGIZER 


Wu TWO 


ROLL-A-FINISHER 


HOLE FINISHING TOOLS? 


For fine surface finishing (2-10 microinches) either tool 
will give excellent results. They differ in speed, final 
accuracy, what hole preparation is required and the 
degree of hardness achieved. 


BEARINGIZER 
150 ipm 


low tenths 


close preparation because of 
limited ductility of materials 
under cold forging 

increased 10-30% 


compensated by replacing 
rolls 








ROLL-A-FINISHER 
20-50 ipm 

some improvement over 
hole preparation 











rough bored hole 





increased 5-10% 
compensated by simple 
adjustment 

creates out-of-round 
conditions 


surtace hardness 
tool wear 


thin wail 
structures 








special fast rise cam construc- 
tion maintains roundness 











Your local Cogsdill engineering representative will be 
glad to recommend the proper tool for you and will work 
with your staff to insure proper use and performance. 


="Cogsdill 


TOOL PRODUCTS, INC. 
12980 W. EIGHT MILE ROAD + OAK PARK 37, MICHIGAN 


Western Branch: phone PL 3-3321, Los Angeles — In Canada: Barmac Ltd., Toronto 


ae story 














EXPLOSIVE FORMING .. . 
HOW IT WORKS, WHAT IT DOES 


One of metalworking’s newest and most exciting develop- 
ments, explosive forming is explored in a comprehensive 
12-page reprint from AM/MM. The reprint, giving a com- 
plete picture on developments may be secured for 35¢ 
from 

Reader Service Department 


American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 
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its plant capacity to produce digital 
test equipment; Packard-Bell is 
building a new 34,000 sq-ft ware- 
house; Bourns Inc has broken ground 
for a $1 million, 130,000 sq-ft plant 
and plans an additional 400,000 sq 
ft. Hoffman Electronics has pulled 
out of the consumer television and 
stereo market partly so that it could 
utilize the space for fulfilling mili- 
tary electronic hardware contracts, 
and the company anticipates gains in 
sales and employment despite its cut- 
back in consumer product operations. 


Dyna-Soar Order to Florida Firm 
Electro - Mechanical Research Inc, 
Sarasota, has been awarded a major 
subcontract by Boeing to develop the 
test instrumentation subsystem for 
the Dyna-Soar manned space glider. 
Exact dollar value was not disclosed 
but Boeing (system contractor) said 
it amounted to several million. 

The Florida concern is to provide 
airborne equipment for collecting 
and preparing Dyna-Soar test data 
and will develop ground equipment 
for receiving, displaying, recording, 
and processing the data. Dyna-Soar 
is an Air Force program to develop 
a manned glider that will rocket into 
space like a winged missile and ma- 
neuver in the atmosphere like an 
airplane. Its pilot will be able to land 
the craft as he would a conventional 
plane after the vehicle has made a 
controlled re-entry into the earth’s 
atmosphere. NASA is participating 
in the technical development of the 
program. 








“Your first job, eh, Aswald?” 
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One of four 
Ingersoll-Rand 

Torsion Bar Torque 
Control Impactools 
that quickly and 
accurately tighten four 
different size fasteners 
to 3 different torques in 
cylinder-tube assembly. 


4 Ingersoll-Rand 


Impactool with Torsion 
Bar Torque Control set 


at 15 ft. Ibs. runs “aus 


Allen pipe plug to seal 
100 Ib. pressure in 
air brake chamber. 


} Automatic Torque 
Control improved 
performance almost 
100% by providing 
exact torque in tricky 


assembly of oil reservoir 7m 
to air compressor. § 








> Drawing up the band on air 
brake chamber to 25 ft. Ibs. is 
a precise job performed over 
1% million times by this 
Ingersoll-Rand automatic 
shut-off Torsion Bar Torque 
Control Impactool. 


On the basis of this kind of performance, 
this brake manufacturer took advantage 
of the reliable quality control features 
possible with Ingersoll-Rand Torsion Bar 
Torque Control Impactools . . . and solved 
a “quality bottleneck’’ by using them on 
1l different assembly operations. Rejects 
were almost entirely eliminated, inspec- 
tion time and costs were cut to the bone 
and production increased by 34% to 45% 
per manhour. 


In addition to dividends earned by im- 
proved product quality and greatly re- 
duced reject and inspection costs, the 
increase in production per manhour means 
a Dividend on Payroll Dollars of from 34% 
to 45% of the tool operator’s wages. The 
other operations shown here are setting 
similar quality and production records! 


You can calculate your own dividend with 
the help of Ingersoll-Rand’s new, illustrated 
guidebook, ‘‘How to earn a Dividend on 
Payroll Dollars with Planned Annual Re- 
tooling” . . . and handy Dividend Com- 
puter. Call your 

nearby I-R Represen- 

tative or write 

Ingersoll-Rand, 11] 

Broadway, New 

York 4, N. Y. 


'ial\ Ingersoll-Rand 
t4 ¥ 11 Broadway, New York 4, N.Y, 
Planned Annual Retooling 


increases Output per man 


61A-8 
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There’s a BIG difference in floor absorbents 


MAKE THIS DISCOVERY! 


RIGHT IN YOUR OWN OFFICE you can test the difference of 
Eagle-Picher Industrial Floor-Dry with whatever oil absor- 
bent you’re now using. You'll discover it actually absorbs 
as much as 100% or more liquid per pound than other floor 
drying materials. 

YOU'LL ALSO PROVE that Eagle-Picher Floor-Dry retains 
its skid-proof granular mineral form even when saturated. 
It doesn’t mud or pack. Light in weight, it spreads easier 
and covers a larger area. Non-combustible, it has no chem- 
ical reaction. And possessing unusual reflective power, Floor- 
Dry makes working conditions bright and pleasant, as well 
as safe! 


Since 1843 e 


PICHER 


WRITE TODAY. Our Eagle-Picher rep- 
resentative will bring the portable 
laboratory to your office where 
you may make this test yourself. 
The Eagle-Picher Company, 
Dept. AM.612, Cincinnati 1, 
Ohio- 
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Worthington Expands in Alabama 
Construction of a million-dollar ad- 
dition to its Decatur plant has been 
started by Worthington Corp, Har- 
rison, NJ. Expansion will result in 
a totally self-contained facility for 
manufacturing air conditioners, in- 
cluding all component parts. The 
105,000 sq-ft addition to the existing 
170,000 sq-ft plant will mean an in- 
crease in employment from 300 to 
450 workers. 


Houston Fearless Orders 

Westwood Division of Houston Fear- 
less Corp, Beverly Hills, Calif, has 
received contracts totaling $1.5 mil- 
lion. Major portion of the work is 
for design, manufacture, and installa- 
tion of operational support equip- 
ment for Air Force programs current- 
ly under development at Lockheed. 


Hoffman Acquisitions 


The Air Appliance (New York) and 
Filtration Divisions (Syracuse) of 
US Hoffman Machinery Corp have 
been taken over by Hoffman Indu- 
tries Inc, a subsidiary of Hoffman 
International. Both divisions will re- 
main under the same _ operating 
management. Air Appliance’s pro- 
ducts include air blowers and 
exhausters, dust collectors, and 
commercial cleaning systems; the 
Filtration Div makes systems for 
clarification filtering, and reclaiming 
of oils and solvents. 




















Honest, Joe, that new girl sent me over to 
borrow a cup of screws!” 


American Machinist/Metalworking Manufacturing + June 12, 1961 





New KENDEX’ BB-7000 K-BARS 


...5 small diameter bars designed for precision boring 


The combination of a Kennametal* shank, three times When purchased as a set, 
as rigid as steel, and Kendex “throw-away’”’ inserts, with the five bars are delivered 
three indexable cutting edges, provides many cost- in a sturdy oak case for 
reducing advantages for high precision boring. a protection and convenient 
Small diameter K-Bars practically eliminate chatter, = — handling in tool rooms. The 
deflection, and vibration. As a result, they assure ~— : “package” also includes ex- 
straighter holes, closer tolerances, and a better finish : ge tra inserts and spare parts. 
that often eliminates subsequent grinding. A K-Bar can : : 
often remove as much metal in one pass as a steel bar 
would remove in two or more passes. The ratio of length 
to diameter of K-Bars with Kennametal shanks exceeds 
the practical limits of bars with steel shanks. 
BB-7000 K-Bars are available in diameters from 34” Diameter 
through 1”, with minimum bore diameters ranging from Length 
.500” to 1.375”, and chip breakers made of Kennametal 


for better chip control. Larger Diameter K-Bars available with adjustable heads. 


NDUS TRY AND 


For more complete information—and a demonstra- : 
tion of BB-7000 K-Bars—call your Kennametal Rep- AS, KF ® NAM FETAL 
resentative, or write KENNAMETAL Inc., Latrobe, Pa. ao: x 

*Trademark 33600 ‘ew eee Prortnens Eo Progress . 
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the proof is in the cutting 


The first cutting stroke of your Nicholson 
or Black Diamond industrial blade wil 
tell you. Whether you’re using a hand 
hacksaw, power hacksaw or band saw 
blade, you'll know you're using the finest 
that modern technology can make. 


Each Nicholson or Black Diamond 
blade gives you a superb edge of preci- 
sion-made teeth...each blade is made 
from the finest metal ...each blade will 


give you clean, fast cutting and maxi- 
mum shop life. 


Here’s the way to save time and to 
save replacement costs. Whatever your 
cutting requirements are, ask your dis- 
tributor* for a supply of appropriate 
Nicholson or Black Diamond blades. The 
proof of blade superiority is in the cut- 
ting. He’s also ready to suggest the best 
blade types for your purposes. 


industrial Distributors provide the 
finest goods and services in the least 
possible time. Our products are sold 
exclusively through them. 


Nicholson File Company, Providence 1, R. 1. 


Files * Rotary Burs * Hacksaw and Band Saw 
Blades * Ground Flat Stock * Industrial Hammers 


2, NICHOLSON SS 


u.8.A. 
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Alabama Metal Lath Co. . . 

. . Birmingham manufacturer of 
metal lath for homes and office build- 
ings, as well as of gutters and gal- 
vanized items, is constructing a plant 
addition which is expected to add 


substantially to employment at the | 
company. Scheduled for completion | 
in five months, expansion will cost | 


in excess of $220,000. 


a DUST 


Machinery Division 


American Machinery Co (AMCO) | 
has been organized in Greater 
Cleveland as a major engineering 


and manufacturing facility in the 
heavy machinery field. Set up as a 
division of Mentor Products Inc (of 
Mentor, Ohio,) contract manufactur- 
er of capital equipment, machinery 
and automation used in steel mills 
and the metal working market, 
AMCO is headed by George H 
Perkins, designer of king-size mach- 
inery used in missile and rocket 
manufacturing including the world’s 
heaviest duty equipment for stretch- Save real dollars with the benefits from this automatic dust collector. No 
forming sheet metal. more interruptions on production lines! Maintenance problems are practically 
2 eliminated. This all new continuously cycling TORIT dust collector auto- 
Metrology Institute Set Up matically cleans your air and automatically shakes its own filters and blows 


By California Organization them clean with reverse air flow. Collected material is emptied automatically. 








MetroLoni I izi 
rolcmics int, & mMandasdizing | OTHER EXCLUSIVE TORIT BENEFITS 


laboratory located in Burbank, has 
formed a division which it calls @ automatic filter-shaker mechanism is simple, maintenance-free 


Institute of Metrology. Intensive one- @ different dusts may be collected separately 
week training classes are held to | @ highest air-to-cloth ratios (from 5 to 25:1) and longer filter life 
@ only % H.P. required for fully automatic operation 
| @ polished %&’ aluminum construction for minimum floor loading 
@ modular design—5’ wide x 4’-8” long (for two sections) x 15’-6” 
high—saves space, lends ease and versatility to installation. Use 
up to 12 modular sections for each application! No limit to CFM 
capacity! 








AUTOMATIC AND EFFICIENT, the filtering 
cycle of each TORIT section is self-timing. A 
separate blower on the clean air side keeps 
collector under suction. Then, (1) dust-laden air 
is taken into manifold; (2) coarse dust drops 
out; (3) fine dust is carried to filtering sections; 
(4) filter tubes catch dust on inside surfaces; 
(5) clean air emerges from filters; (6) to suction 
fan and clean air discharge outlet. (7) Automatic 
shaking and reverse air filter cleaning mech- 
anism. (8) Conveyor automatically removes and 
discharges accumulated dust. 
























































Tr © R I MANUFACTURING COMPANY 


Automatic Collector Division, 1133 Rankin St., St. Paul 16, Minn., Dept. 434 


“What did the new worker say when you told 
him off?” 
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Set-up time 
reduced! 


Lick Largest Cost Item 
in Toolroom and 


Small Lot Production! 


Rivett 1024 Internal and Universal Grinder 


Double-end wheelhead swivels 180°— permits rapid 
changes to external or internal work. Grinds holes %” to 
9” dia. and plug gauge to 6” depth—or to 14” by retracting 
wheelhead slide. External grinding to 12” dia. up to 21” 
length. 12” standard swing over table may be increased 
to 14” or 20” for greater range. Straight, taper, two-angle, 
face and shoulder surfaces can be ground. Work may be 
held in collet, step chuck or jaw chuck, on face plate 
or between centers. 





Rivett 84 Internal-External Grinder 
A small hole grinder with flexibility—mounts 
interchangeable wheelheads for quick conver- | *#tlity end eceu- 
sion to external grinding. Hole capacity is 3” | recy! All details 
dia. with a max. depth of 4”; external to 3” | ere shown in 
dia. by 4” length. Collets and step chucks mount | ¢etaiogs 10248 
directly in lathe-type spindle, with lever closer end 84A1 Write 
for quick operation. Fine hand table traverse 
with dial stop for shoulder grinding. Mechani- | *®* copies tedey! 
cal table traverse with infinite adjustment. 


Get grecter ver- 











RIVETT LATHE & GRINDER, INC., BRIGHTON 35, BOSTON, MASS. 


> oo 
ee * Sse 
a | Se eeeeeeeeeeeeeeeaeee A Symbol of Accuracy in 
Rivett Lathe & Grinder, Inc. Machine Tools 


Dept. AM-6, Brighton 35, Boston, Mass 
Please send: [) Catalog 10248 () Catalog 84A 


Name —_—-— 


Company 


City 
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familiarize students with the most 
sophisticated aspects of linear metro- 
logy. Original classes were held for 
MetroLonics’ own laboratory staff; 
they’re now open to key personnel 
concerned with precision measure- 
ment from firms all over the 
country. 

Courses are held in the company’s 
environmentally controlled labora- 
tory where, in addition to using 
many common lab instruments, the 
students are instructed in the use 
of Zeiss interferometers and link 
fringe account micrometers capable 
of measuring to one-tenth of a mil- 
lionth of an inch. Classes are limited 
in enrollment and the fee is $195 
for each individual. First course, 
recently completed, covered train- 
ing for linear metrology; scheduled 
for future presentation by the Insti- 
tute are training courses in elec- 
tronics, hydraulics, optics, shock, 
vibration, force, pressure, vacuum 
and flows. Additional information 
can be secured from the company, 
located at 2201 N. Hollywood Way, 
Burbank, Calif. 


Texas Tool Expands 

Texas Tool & Machine Co has added 
1500 sq ft of space to its Houston 
plant, bringing total under-roof area 
to 27,000 sq ft. New equipment add- 
ed, which increases productive ca- 
pacity by 40%, includes a vertical 
boring mill (one of the largest in 
the Southwest) capable of cutting 
metal objects up to 16 ft wide and 
7.5 ft tall, with table capacity of 
80,000 Ib. The company has special- 


“Sure | know that | cut the piece down too 
small—I like to think for myself.” 
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idle machines cost money. 
Rely on Jewel Brand 


abrasive belts 
to keep yours running 


Courtesy of The Hill-Acme Company, Cleveland, Ohio 


This Hill-Acme Sheet Polishing 
Machine is designed for fast 
polishing action at an economical 
cost. It is typical of today’s 
modern machine tools. 


Machine tools effectively cut costs, increase efficiency 

and speed of production lines. But, the wrong abrasive 
belt can cause shutdowns and delays. Belt breakage, 
marred finishes and similar mishaps create costly 
production bottlenecks. 

That's why experienced operators have come to rely on 
Jewel Brand abrasive belts. Jewel Brand belts are made 
in a variety of grains, bonds and backings to meet 
vigtually every requirement. Jewel Brand’s “Velvet Joints” 
pefmit an even flow of cutting surface, eliminating 
chattering and jumping. 

Why don’t you rely on Jewel Brand? Call your industrial 
distributor or write: Abrasive Products, Inc., South 
Braintree 85, Massachusetts. 


COATED ABRASIVES 


belts * rolls * sheets * discs * specialties 
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BURGMASTER 
MODEL 25AHT 
6-spindle, 
1%” capacity 
in steel, Table 
travel 15 x 26, 
20 x 30, 30 x 
45 


- Sa 


= BURGMASTE 
a 


x. ar | 


Tapa “ 


On ee 


os 
* 
i 


MODEL 2BHT 

6-spindle, %4’ 
capacity in 
steel. Table 
travel 10 x 18, 
15 x 26, 20 x 
30. 


Pe eeeeescceeossocenscese 








*200 Different Parts Programmed in Tape 
*1000 Individual Items Without Rejection 
*Downtime Less Than One Percent of Operation Time 


Machining time of the above 
header board (1”x2”) has 
been reduced from four hours 
to 3 minutes by Convair-Astro- 
nautics use of a Burgmaster 
Tape Controlled Turret Drill. 


Time of reaming, Saar and 
tapping 90 holes in the above 
“abort sensor housing” by Con- 
vair-Astronautics has been cut 
from 32 hours to 4 hours by 
Burgmoaster Tape Controlled 
Turret Drill. 


nen 


CONVAIR-ASTRONAUTICS has increased production, 
saved $40,000.00 in man/machine hours and eliminated 
rejections and scrap. In seven months of operation, ap- 
proximately 200 different parts, and over 1,000 indi- 
vidual items have been worked on their two Burgmaster 
Model 2BHT-L Tape Controlled Turret Drills . . . with no 
rejections due to positional errors. Parts have been both 
ferrous and non-ferrous, both cast and forged. 

Part size range from a tiny header board (1” x 2”) with 
twenty holes center drilled, drilled and reamed to close 
tolerances. On one side of the board, the small holes 
are countersunk. Burgmaster Tape Controlled Turret 
Drills have reduced time on this part from 4 hours to 
3 minutes. 


To an (18” x 20”) abort sensor housing with 90 holes of 
various sizes reamed, bored and tapped. Burgmaster 
Tape Controlled Turret Drills have cut the time on this 
part from 32 to 4 hours, or a man/machine savings per 
part of $300.00. 

At Convair-Astronautics, Burgmaster Tape Controlled 
Turret Drills save many dollars in tool design, tool man- 
ufacture, and in the cost of re-work due to engineering 
changes. 

Human element error is reduced appreciably resulting 
in further savings on inspection, rejections, scrap and 
lead time to get into production. 


Burgmaster conroranon 


15001 S. Figueroa Street,Gardena, California, FAculty 1-3510 
BURGMASTER DIRECT SALES OFFICES: Ridgewood, New Jersey, 
Gilbert 4-3002 * Chicago 5, Illinois, 


4908 Lincoln Ave.,LOng Beach 1-1178*Cleveland 7, Ohio, 14706 
Detroit Ave., ACademy 46-7030 * Detroit 37, Michigan, 13730 W. 


Eight Mile Road, Lincoln 8-4333 Northern California, Castro 
Valley, JEfferson 7-1650 * Kearney & Trecker, C.V.A. Ltd., Sole 


86 North Maple 


3& 
i 


. 
? 
a 


o 


Agents for Great Britain, British Commonwealth and Western Europe. 








rt ees REPORT 


Accur a te ized for 16 years in rebuilding 
Christmas trees used by the petro- 


leum industry, plus valves and other 


ie ee eee 
Dependable | rx ts spreating 


crease total manufacturing facilities 


over 50% have been scheduled by 
Dixie Tool Industries, Bridgeport, 


Mich. The new construction, adjacent 

& to present operations, will house a 
complete new automatic fluting 
equipment line. 


Plastic Industries Inc . . . 


. . . Athens, Tenn, has purchased 
SINGLE CRANK Dixie-Die Casting Co, and the Tenn- 


Acme Machine Co, both of McMinn- 

STRAIGHT SIDE ville. Tenn-Ame’s name will be 
changed to Plastic Industries Ma- 
PRESS chine & Tool Co. It'll do custom ma- 
chine and tool work. Dixie - Die 

Casting will engage in manufacture 


of a new patented Barb Nut used 
by the furniture industry. 








Thiokol Combines Two Divisions 

The Utah and Wasatch Divisions of 
Thiokol Chemical Corp have been 
combined into a single organization 
known as the Wasatch Division. 
Edward F Nauman as general man- 
ager of the combined facilities will 
be responsible for planning, construc- 
ways on ram.Hard bronze Rigid and accurate for precision work a? = on te grt ao 


crankshaft bushings and ie life. 1 ) 

ball seat. Ram pe e+ ican first stage engine for the Minuteman 

balances. Forced lubrica- rs Write — Bulletin L-18 on 20 to 150 ICBM. 

tion, etc. ton single and double crank straight 
side presses . . . also, 30 to 75 ton 
double crank gap frame presses. 


@ 150 ton capacity adaptable for a wide 
range of jobs. 

@ Plain flywheel or back geared type. 
STANDARD EQUIPMENT =» 61,” dia. main bearings, 9” dia. crank pin. 
Air clutch and brake. JIC = @ pimensions of bed and ram face, stroke length 
controls plus dual air and shut height available as required. 
valve. Four square typ® = @ Extra heavy box type steel weldment tie rod 
gibs with bronze surfaced construction. 

















L&aJ PRESS CORPORATION " tinarr. ino: 
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(RANT 


RIVETERS — PIONEERS in 
their line — head rivets from 
smallest to 3%” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
{AMMER method — Sizes to 
meet all needs — Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 


Write for literatere end don't 
forget to send semples. 


THE GRANT MFG. & 


8s NE -  y U.S.A “What do you mean you're entitled to an oil 
he eiskE only -. break?” 
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No other centralized lubrication system can offer 
the advantages of Accumite with the 


ALEMITE MECHANICAL PUMP AND TIMER! 


By utilizing a chain and sprocket to transfer rotary motion to an 
Alemite Mechanical Pump and Timer you can supply efficient, au- 
tomatic Accumite Centralized Lubrication to as many as 400 points 
or bearings. That’s over 30 times the capacity of other pumps! The 
Alemite Pump eliminates the “rat’s nest” of lines other systems 
require—serves all bearings with a single line. Shots are measured 
at the bearing, not at the pump. Line length is no factor and any 
size shot from .00055 oz. to .012 oz. or more can be delivered to 
any point. Two more Alemite advantages are the big capacity 
5-pint reservoir and an alarm system assuring accurate, positive 
lubrication. 

The Alemite Pump and Timer is completely mechanical, uses 
no air or electricity. Cam operated valve closes at intervals de- 
termined by the pump input shaft speed to deliver positive, meas- 
ured amounts of lubricant to each point in the system. 
Measurement is by piston stroke, wear not a factor, pressures re- 
main constant and can be read on any type gauge. 

Contact your local Alemite distributor or write for free illus- 

, trated literature on the Alemite Mechanical Pump and Timer and 
Close-up of the Alemite Mechanical Pump and Timer the Accumite Centralized Lubrication System. 


driven by timing shaft by means of a chain and sprocket. 
ALEMITE 


in Canada: Stewart-Warner Corporation of Canada, Ltd., 
Belleville, Ontario : . 
Dept. C-61, 1850 Diversey Parkway, Chicago 14, lilinois 
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Barden Forms New Division 
To Make Precision Mechanisms 


Barden Corp, Danbury, Conn, pro- 
ducer of precision ball bearings, has 
established a Research Precision Me- 
chanisms Division which will design, 
manufacture, and market its prod- 
ucts. A separate facility, it will also 
conduct company-sponsored and con- 
tract research on ball bearings and 
related devices. 

New division is a consolidation and 
expansion of the former Advanced 
Products Section and Research Labo- 
ratory which were set up to special- 
ize in new product development and 
ball bearing research. Products pres- 
ently marketed include electro-mag- 
netically powered ball bearing as- 
semblies, miniature slow speed 
drives, and ultra-precise gyro wheel 
assemblies. 


SCM to Sell Components 

For Data Processing Systems 
Smith-Corona Marchant, New York, 
will sell components to manufac- 
turers of data processing systems; 
principal products in the new line in- 
clude photo-electric readers, punch- 
es, and electronic input-output type- 
writers. The company entered the 
data processing field earlier this year 
with its Typetronic line of fully 
transistorized data processing equip- 
ment. 

The components that the firm man- 
ufactures for its own equipment are 
flexible and can be adapted to meet 
the needs of practically any contem- 
porary data processing system, ac- 
cording to the company. 


Mallory Expands in Tenn 

P R Mallory & Co, New York, is 
putting up a 45,000 sq-ft plant on a 
15-acre site at Cleveland, Tenn. Con- 
struction will start this month; at 
full production employment report- 
edly will be 200 persons. 


Air Control Products Inc . . . 

. Miami, has broken ground for a 
$1 million warehouse, factory, and 
headquarters office. Company, which 
has other plants in Georgia, Califor- 
nia, and Texas, makes, among other 
products, doors, windows, chairs, 
shower enclosures, and kitchen 
equipment. 


Firestone Producing Gun Tubes 


Second contact in less than two 
months has been received by Fire- 
stone Tire & Rubber Co, Akron, for 
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production of gun tubes for the 
Army. Latest order calls for manu- 
facture of 795 tubes for the M-36 
gun, a tank-mounted weapon, plus 
installation of a chromium plating 
facility for the tubes. Production will 
be carried out at Plant 3 where mil- 
lions of dollars worth of machinery 
has been maintained as part of a 
broad government mobilization base 
for manufacture of military prod- 
ucts. The tubes will be completely 
machined here from forgings sup- 
plied by the government and will be 
delivered in the next 10 months. 


Century Electric to Build 
Construction of a 60,000 sq-ft plant 
at Hurabelt, Tenn, will soon be start- 
ed bv Century Electric Co of St 
Louis, Mo. The company had pre- 
viously operated a pilot plant there; 
with the expansion, employment is 
expected to jump from the present 
75 to 250 in the manufacture of 
hermetic motors used chiefly in air 
conditioner and refrigeration com- 
pressors. 


New Plant in Virginia 

Precision Heat Exchanger Co, West- 
wood, NJ, is building a $125,000 plant 
in Princess Anne County. The NJ 
facility will continue operations but 
company headquarters will be relo- 
cated at the Virginia plant. The firm 
manufactures devices used in air- 
conditioning processes, ice-water cir- 
culation systems, and for heating 
purposes. e 
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“How does your wife time the babies so they 
always arrive on the day the Yankees play 
their first home game?” 
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a Industrial Supply Co. 

EDISON 7-3317 

FLORIDA 

Jacksonville 

i” Ta oe 0 suaty én. Inc. 

ee N 7-556: 

J. M. Tull Metal & Supply Co., inc. 

OX 6-0150 
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J. M. Tull Metal & Supply Co., Inc. 

TAMPA 3-6741 

—* 

Atlan 

: u "Tell Metal & Supety Cn, tes. 
ACKSON 5-387] 

ILLINOIS 

Bearing Headquarters Co. 

Div Ray Me Re Co., inc. 

ESTEBROOK 9 


Bronze Beari Inc. 
JUNIPER 700 
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Rockford Tool & Transmission Co. 
ROCKFORD 2-711 
Wauk: 


Bearing Co. 
Div., Ray M. Ring Co., inc. 
MA 3-5212 

INDIANA 

East 


wy 
1. A-3 M. Ring Co., inc. 


EX 7.8020 
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DISTRIBUTORS for ASARCON 
CONTINUOUS-CAST BRONZE: 


Federal Bronze Products, Inc. 
MARKET 


2-6330 
Brass 
arise” 
NEW YORK 


, Ine. 
Sterling 81146 
Buffalo 
Associates, Inc. 


Kencroft 
RIVERSIDE 1520 
Rochester 


maaitvon toe” 
ry 


Meloon Bronze Foundry, Inc 
— 4-3231 


Sie (in 


Akron Weiding and Spring Co. 
JEFFERSON 5-2187 
Cleveland 





& Supply Co., Inc. 
y 3-6121) 





Clifford Metal Saies Co., Inc. 
UNION 1-4100 
CAROLINA 
J. M. Tull Metal & Supply Co., Inc. 
AR 3-366 
ENNESSEE 
Bearing & Supply Co. 
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ASARCON 


custom shapes and forms 
in any lengths 
you need 


Asarcon continuous castings give you an ex- 
tremely wide variety of shapes and forms 
in standard bronze alloys. They will increase 
your production rates and lower your costs, 
because: you get the shape you want in any 
length you need up to 20 feet. This permits 
machining on automatic screw machines and 
other high-speed equipment. 


Continuous casting of Asarcon bronzes raises 
fatigue characteristics of standard alloys 33 
to 100%, increases impact strength from 
15% to more than double that of identical 
alloys cast other ways, adds materially to 
tensile, yield strengths and hardness. Asar- 
con 773 (SAE 660) bearing bronze in solids, 
rods and tubes is immediately available from 
stock in your choice of more than 260 sizes 
up to 9” O.D. and lengths up to 105”. A 
wide variety of other special alloys, shapes 
and sizes produced to order. 


For complete data on Asarcon continuous- 
cast bronze, write Continuous-Cast Depart- 
ment, American Smelting and Refining 
Company, Perth Amboy, N. J.; Whiting 
Ind., or 120 Broadway, New York 5, N. Y.; 
or call your nearby Asarcon distributor. 


Pm” 4g, Ne 
ASARCO 
aw 
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Solve 


Your etched product 
equipment requirements 
with 


Model 700 Spray Etcher 


For: 
@ Printed Circuit Etching 
Chemical Machining 


Decorative Etching 


7 
@ Nameplate Etching 
* 
£ 


Chemical Engraving 


The CHEMCUT equipment line 
includes a model suitable for 


your lab or line production. 


Want 


to cut your operating costs and 
improve the quality of your pro- 
duct? Write now for data and 


name of distributor near you. 


CHEMCUT 
ov. of Certre Crovits. rc 
PO Box 165, tate College, Penmnyhvansn USA 
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NAMES IN THE NEWS 


Link-Belt Co, Chicago, has named Rich- 
ard S Moyer director of manufacturing. 
Formerly assistant to the vice president 
in Indianapolis, he succeeds Harold L 
Hoefman who has retired as vice presi- 
dent, manufacturing, after 41 years of 
service with the firm 


Carborundum Co, Niagara Falls, has 
appointed Frederick J Ross Jr assis- 
tant to the general manager of the 
Bonded Abrasives Division. He is 
succeeded as manager of the New 
Products Branch of the company’s 
Research and Development Division 
by Henry J Killman, formerly man- 
ager of manufacturing at the Refrac- 
tories Division. 


Worthington Corp, Harrison, NJ, has 
elected Fred R Ellenberger vice 
president, International Operations. 
Formerly assistant vice president, 
IO, he succeeds S Riley Williams who 
has reached retirement age and will 
continue with the company as vice 
president-consultant. 


Bostitch Inc, East Greenwich, RI, 
has promoted John M Wilson from 
sales manager to general sales man- 
ager of the firm. He succeeds James 
M Nestor who has resigned. 


Dana Corp, Toledo, has appointed 
Virgil R Stump general manager of 
the Detroit Division. Previously as- 
sistant general manager, he succeeds 
Harry Schultz who will retire later 
this year but remain as a consultant. 


Electric Autolite Co, Toledo, has 
named Earl R Fiene vice president 
and director of sales. He has been 
directing automotive original equip- 
ment sales for the company. 


Ford Motor Co has appointed Stanley 
J Gillen general manager of the 
Hardware and Accessories Division 
to replace John S French, recently 
named general manager of the com- 


pany’s newly established Motorcraft 
Division. C William Conn, assistant 
general manager of the Steel Divi- 
sion, succeeds Mr Gillen as man- 
ager there. 


Vickers Inc, Division of Sperry Rand 
Corp, Detroit, has elected David H 
Baker a vice president of the firm 
and general manager of its Interna- 
tional Division. Formerly president 
of Capital Airlines Inc, he succeeds 
R E Esch who has reached retire- 
ment age. Mr Esch will remain with 
the company as vice president and 
consultant. 


Colorado Fuel & Iron Corp has 
elected Leonard C Rose executive 
vice president. He has been serving 
as director of purchases since 1947. 


Superior Pneumatic & Manufactur- 
ing Inc, Cleveland producer of air 
tools, has appointed Walter I Krew- 
son Jr president. Kenneth Lang has 
been named vice president and di- 
rector of sales. 


W W Sily Manufacturing Co, Cleve- 
land manufacturer of dust control 
systems and blast cleaning equip- 
ment, has named John V Patton 
plant manager and director of pur- 
chases. Howard Ash, formerly assist- 
ant purchasing agent, succeeds Mr 
Patton as purchasing agent. 


Allis-Chalmers Manufacturing Co 
has appointed John W Carlson gen- 
eral manager of the Engine-Material 
Handling Division. He has been as- 
sistant general manager of the Con- 
struction Machinery Division since 
Sept 1960 and succeeds L C Daniels 
who will retire this year. 


Parker-Kalon, Clifton, NJ, division of 
General American Transportation Corp, 
has appointed S$ S Kahn president. 
Formerly senior vice president, he re- 
places William T Ylvisaker, recently 
named executive assistant to the presi- 
dent of GAT in Chicago 
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ae > pound 


from 


most metals 


Olin Aluminum’s cold processed 
rod and screw machine stock 
gives you up to three times as 
many parts per pound as fer- 
rous metals or brass. Olin’s 
cold processed method produces 
rapid cutting aluminum stock 
with finer grain for better ma- 
chining characteristics. Fewer 


secondary operations are neces- 
sary in many cases, and the 
blemish-free metal results in 
better finishes. A full range of 
color-coded alloys, in rounds 
and hexagons, in a wide range of 
sizes, are immediately available 
from the stocks of your nearby 
Olin Aluminum Distributor. 
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parts per pound 
from Olin cold processed 
aluminum rod and bar 


All Olin Aluminum advisory 
services are available without 
charge to manufacturers who 
want to convert machining op- 
erations to aluminum, who are 
developing a new aluminum 
product, or who have questions 
about selection or application 
of any Olin Aluminum alloy. 
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Olin 
ALUMINUM 


400 PARK AVE..NEW YORK 22,.NEW YORK 
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NAMES IN THE NEWS 





John W Bolton & Sons and the Emerson 
| Manufacturing Co Division at Lawrence, 
Mass, has named Wallace L Bolton man- 
| ager of manufacturing. He was previous- 


PLANNING TO 
SELL MORE 
INCOME PRODUCING EQUIPMENT? 


“Talk to Talcott”... 


ABOUT INDUSTRIAL TIME SALES 
FINANCING, the arrangement that helps 
manufacturers and dealers sell more 
income-producing equipment and machin- 
ery. Talcott Time Sales Plans are tailored 
to your needs. They can help you close 
more sales. Talk to any Talcott office for 
full details. 


For booklet, “Four Keys to Business Growth,” write to 
Daniel E. Grow, New Business, James Talcott, Inc., 227 
Park Avenue South, New York 3, New York, 


James Talcott, Inc. 


227 PARK AVENUE SOUTH, NEW YORK 3, N.Y. ORegon 7-3000 


CHICAGO * DETROIT * MINNEAPOLIS * BOSTON 
ATLANTA * LOS ANGELES + SAN FRANCISCO 


i A 
Other offices or subsidiaries: 
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ly manager at Emerson. Robert C Hol- 
land, formerly production control man- 
ager at Bolton, has been made produc- 
tion manager of both plants 


Republic Flow Meters Co, Chicago 
subsidiary of Rockwell Manufac- 
turing Co, has appointed A Clark 
Daugherty vice president. He was 
previously executive assistant to the 
president of Republic. 


Judson L Thomson Mfg Co, Waltham, 
Mass, manufacturer of rivets and 
rivet setting machines, has appointed 
Irving Hertzberg senior vice presi- 
dent. He has been serving as as- 
sistant to the president. 


North American Aviation Inc has 
elected Ralph H Ruud a vice presi- 
dent and named him president of the 
Los Angeles Division. Formerly ex- 
ecutive vice president of the divi- 
sion, he succeeds Raymond H Rice 
who has taken a leave of absence. 


OBITUARIES 


H K Clark, 71, president of Carbor- 
undum Co from 1947 until 1952, and 
a member of the board of directors 
until 1959, died April 12. Before join- 
ing Carborundum in 1946, Mr Clark 
was vice president and general man- 
ager of Norton Co, Worcester, Mass. 


Clyde W Clark Sr, 69, head of the 
Dearborn Tool & Die Co (Dearborn, 
Mich) which he founded in 1932, died 
April 7. 


Aaron J Jacobs, 73, board chairman 
and founder of Detecto Scales Inc, 
Brooklyn, died April 28. 


Edgar B Jessup, former president 
and board chairman of Marchant 
Calculators Inc, Oakland, Calif, died 
May 11. e 
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Tungsten carbide rock drill insert ground on 
Besly DV 2 Grinder. Courtesy Adamas Carbide 
Corporation, Kenilworth, New Jersey. 


GRINDS FIFTY cj TL 
RBIDE BITS 
Zayh 


PER HOUR 


Brie Besly DV2 is designed for tough produc- 
tion grinding jobs and this job—tungsten carbide 
inserts for mining drills—is the toughest it's met 
yet. The DV2 took the job in stride, and kept 
well within tolerances of .004” for size, .005” for 
flatness and .002” for parallelism. 


a : The DV2 using resinoid-bond abrasive discs— 
BESLY DV 2 > bark also grinds A ranging from .050” to 2%” in 
DOUBLE VERTICAL GRINDERS _— thickness and .375” to 3” in diameter including 
ceramics, stampings, plastic parts, alnico mag- 
} nets, bearing races, coil springs, 

and carbon parts, 
Write for this new illustrated cat- 
alog of Besly Production Disc 

Grinders. 


BESLY-WELLES CORPORATION 
120 DEARBORN AVENUE, SOUTH BELOIT, ILLINOIS 
Grinders and Abrasives * Taps « X-Pres#’ Taps * Drilis * Reamers * End Mills * Tool Bits * Gages * Carbide Tipped Tools * Bianks « Inserts + Holders 
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Improved Versatility For 
Too! And Model Rooms 


LINLEY 


JIG BORERS 


For efficient handling of 
precision tool and die work 


The Linley Jig Borer is accurate to 
a high degree. It is fast to set up 
and position and has the versatility 
required for precision tool room 
and die work, yet is low in cost. 


Many time-saving accessories are 
now available for use with the im- 
proved Linley that add to its use- 
fulness and simplify its operation. 


Check on the many advantages of 
this improved jig borer. Table size 
is 7”x17%"; table travel, 644”x10". 
Send for descriptive literature. 


LINLEY BROTHERS CO. 
664 State Street Ext. 








Free Literature 


To order any of these bulletins, circle 
corr di ber inside back cover. 
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MACHINES AND ATTACHMENTS 


1 MILLING MACHINES — Cincinnati 

Milling Machine Co, Milling Machine 
Division, Cincinnati 9, Ohio. 24-page pub- 
lication M-2110 presents illustrated infor- 
mation on the Toolmaster line of machines 
available in four different styles; difference 
between them is the spindle carrier de- 
sign—all other machine extras are identi- 
cal. Dovetail rectangular overarm is 
mounted on a 360° swivel turret; shaping 
attachment mounted on the rear of the 
overarm is instantly available when needed. 
Machines have eight spindle speeds ranging 
from 80 to 5650 rpm. 


2 MULT-AU-MATIC LATHE—Bullerd 

Co, Bridgeport 9, Conn. 8-page cat- 
alog pictures and describes the Type M 
series available in 6, 8, or 12 spindle sizes. 
Spindles are mounted on three precision 
ant-friction bearings; this insures proper 
alignment at all times and permits speeds 
up to 400 rpm on 6 and 8 spindle machines 
and 750 rpm on 12 spindle models. Widely 
variable and independent spindle speeds, 
by means of change gears, can be obtained 
at each work station. Feed rates at each 
station can be varied with change gears 
to suit machining requirements. A variety 
of standard and auxiliary heads are avail- 
able. 





3 THREADING LATHE—Man-AwCy- 

cle Corp of America, 132-58rd St, 
Brooklyn 82, NY. 8-page bulletin provides 
data on 19 models, 7 with 1-9/16—4-in. 
spindle capacity and 28—80-in. threading 
length, and 12 with 3—6-in. spindle capac- 
ity and 40-60-80-in. threading length. Ma- 
chine operates to automatically single point 
cut all internal and external thread forms, 
plus taper, multi-start, and standard and 
special leads. In addition to threading 
work, use of proper accessory equipment 
permits external and internal copying, 
turning, chamfering, facing, and shoulder- 
ing in one chucking operation. 


4 THREAD-WHIRLING AUTOMATIC 
—T R Wigglesworth Machinery Dis- 
tributora Inc, Route 8 at Alexander Rd, 
Bedford, Ohio. 4-page bulletin illustrates 
and describes the Whirlmatic, a special 
purpose machine tool developed for quantity 
production of accurate leadscrews, elevating 
screws, worms, and similar threaded com- 
ponents such as plastic extrusion screws. 
The British-made machine employs the 
Burgsmuller process whereby a series of 
single-point tools mounted in a heavy ring 
rotates around the work at high speed tak- 
ing a rapid succession of small cuts. Stand- 
ard model has capacity to cut up to 4-in. 
dia screws and will cut up to 6 ft of thread 
in one pass. 
5 125-TON PRESS-RITE — Havir 
Manufacturing Co, 444 N Cleveland 
Ave, St Paul, Minn. Catalog sheet provides 
information and specifications on 125-ton 
OBI model, a multi-purpose unit for heavy- 
duty, bulky jobs: Die area measures 30 x 
44 in.; depth of throat is 16 in.; opening 
in back, 28 in. 


= TRACER LATHE—Cazeneuve Lathes 

Inc, 575 E Linden Ave, Linden, NJ. 
Illustrated circular presents description of 
Model HB 725 which has 28%-in. swing 
over bed and 36 spindle speeds ranging 
from 5 to 2000 with 10, 15, or 22-hp motor. 


7 STAMPING PRESSES—Perkins Ma- 

chine Co, Warren, Mass. 4-page bul- 
letin covers Series S presses for high pro- 
duction stamping. Features include low 





able stroke crankshaft that provides 8 
strokes. 


- PLASTIC INJECTION MOLDING 

MACHINES — Reed-Prentice, East 
Longmeadow, Mass. 4-page bulletin con- 
tains information on three models of 12/16- 
oz Reeds that provide a choice of three 
mold clamping mechanisms and three heat- 
ing cylinders. On the 350TC and 350TCL 
models, plasticizing capacity of the stand- 
ard heating cylinder is 150 Ib of thermo- 
plastic material per hr; the 450TC plasti- 
cizes 200 Ib per hr. 


i] AUTOMATIC WIRE STRIPPER— 

Eubanks Engineering Co, 260 N Allen 
Ave, Pasadena, Calif. 6-page brochure 
provides data on new Model 810A with 
cutting length capacity of 1 in. to 60 ft, 
infinitely variable with micrometer adjust- 
ment. Quick-change feat are pictured; 
accessories including automatic wire pre- 
feed and wire stacker described. 





10 GEAR PRODUCTION EQUIPMENT 

SELECTOR — Michigan Tool Co, 
7171 E McNichole Rd, Detroit 12, Mich. 
Selector Data Sheet illustrates typical gears 
and splines and shows the best processing 
method for each, depending on high, medi- 


11 LAP GRINDER — Speedlap Corp, 

3636 W Oakton St, Skokie, Ill. 8- 
page bulletin S-161 presents illustrated in- 
formation on the Speedlap machine that 
will remove 0.006-0.010 iph in carbide; 
0.040-0.060 iph in aluminum; prod flat- 
ness 0.000003 in. and better; produce sur- 
face finish 2 rms and better; produce sur- 
with tolerance of .000025 in. and better. 
Typical lapping sequence illustrated to- 
gether with variety of models. 





12 MOTORIZED SPINDLES—Pope Ma- 

chinery Corp, 261 River St, Haverhill, 
Mass. 4-page bulletin S-23 gives specifica- 
tions on new heavy-duty line available from 
1 to 20 bp and from 900 to 3600 rpm. 
Recommended for a wide variety of pre- 
cision grinding and cutting cperations as 
well as for driving machine tool spindles, 
test or research equipment, they have 
0.000025-in. vibration amplitude and maxi- 
mum shaft runout of 0.000075. 


T 3 “DESIGN ABC’s OF ROLLED WORM 

THREADS” — Landis Machine Co, 
Waynesboro, Pa. 9-page booklet illustrates 
and describes the general rules of design 
and practice for rolled worm threads. 


inertia air clutch and brake; wheel mount- “Quelifications? Well, | worked twenty-one 
ing right or left side; speeds up to 600 years in @ clock factory, can’t stand to watch 
rpm, variable with remote control; adjust- a clock now even for ¢ moment.” 


Bridgeport 1, Conn. 
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A M S Masters of Measurement 


DIAL INDICATORS AND GAUGES 


Use Them for Checking: taper, height, depth, flatness, roundness, straightness, 
thickness, diameter, length and size. 

Features Include: easy-to-read dials, unbreakable crystals, forged cases, backs and 
wheel support, contour-lapped pinion teeth. 

Attachments: rubber and metal dust guards, long stem indicators, tolerance hands, 
lift levers, special backs, contact points, etc. 

For literally hundreds of measuring, indicating and comparing operations, you'll 
find Ames standard and customized gauges and indicators unerringly accurate 
and amazingly durable . .. You’re asking for the best when you specify Ames! 

B. C. AMES CO., Waltham 54, Mass. Representatives in Principal Cities— 

In Canada, H. C. Burton Co., 166 Rebecca Street, Hamilton, Canada. 


Br; Agere ws © OO 
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FRINK SNO- 


PLOW Corp. 
of Clayton, N.Y., lead- 
ing manufacturer of 
heavy snow plow 
equipment, uses 
MILBAND for produc- 
tion cut-off work on va- 
riety of steel parts. 


MILBAND 


Band Saw Machine Tool 


One MILBAND Machine Replaced two other 
cutting machines at Frink Sno-Plow Plant 


In 1959, a MILBAND Machine was installed to do the work of two other 
cutting machines. When the MILBAND was destroyed in a disastrous fire 
in September, 1960, Frink Sno-Plow insisted that another MILBAND 
Machine be rushed to the plant. 


“It was a question of wee ag rr wey schedules fast to survive,” said 
Shop Foreman Richard S cAllister. Advantages of the automatic 
MILBAND Machine Tool noted by Mr. McAllister were, “cost per cut 
down appreciably . . . increased production . . . ease of operation.” An im- 
portant feature of the MILBAND that makes it especially applicable to 
the Frink operation is its ability to handle a wide variety of tough cut-off 
jobs. Users also find that the MILFORD REZISTOR High Speed Steel 
Blade in combination with the MILBAND is ideal for 

maximum blade life and cutting accuracy. The reason 

is superior Blade Control ae every critical 

point of the MILBAND ... only 30° blade twist, large 

22” blade wheels and 1514” pivot span, rugged con 

struction . . . to eliminate destructive vibrations. 


Demonstrations are easily arranged. Write us for the 
name of the MILBAND dealer nearest you . . . and for 
this free circular explaining all the cost-cutting facts 
about the MILBAND Machine Tool. 


THE HENRY G. THOMPSON & SON CO. 


271 Chapel Street, New Haven 5, Connecticut 


Saw Specialists for 85 Years 
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; TRIAL SAMPLE! 


SPECIAL LUBRICANT 
EASES WORKING STAINLESS 
P, AND TOUGH METALS 
“ - New lubricant eases stamping and machining oper- 
‘* ations on the toughest metalworking jobs—takes 
*» the problems out of hord-to-work metals such as 
¥.. stainless, high carbon, high chrome, cast iron, mo- 
- nel, etc. Scientifically developed ANCHORLUBE now 
* used extensively in a wide range of applications— 
** drilling, tapping, spot facing, counter-boring, mil- 
:.. ling, fly-cutting, seat forming, engraving, broach- 
my ing, drawing, piercing, punching, hole extruding, 
- etc. Application by swab, spray, roller or brush. 
* Send today for free trial sample and see for yourself 
how easy you can work the job with ANCHORLUBE. 
ANCHOR CHEMICAL COMPANY 

Dept. Am-4 10721 Briggs Reed « 
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TOOLS AND ACCESSORIES 


14 COORDINATE MEASURING MA- 

CHINE—Sheffiield Corp, Dayton 1, 
Ohio. 4-page bulletin SFI-22 contains illus- 
trated description of features of the Shef- 
field Ferranti FI-22 that measures the 
distance between holes and surfaces in two 
dimensions (X and Y) to an accuracy of 
better than 0.001 and flashes the answers 
out on two illuminated digital readout 
panels. One of the features of the ma- 
chine is the use of “floating zeros” that 
enable the inspection operation to begin 
anywhere within the 15 x 24-in. gaging 
range. Machine can also be used for lay- 
out and scribing, to center-punch precision 
parts and to handle other inspection and 
layout problems. 


15 TESTING MACHINES — Steel City 
Testing Machines Inc, 8817 Lyndon 
Ave, Detroit 38, Mich. 4-page bulletin G- 
361 describes complete line of equipment 
including Brinell hardness testing machines; 
Penetrascopes; ductility testers; tensile and 
compression testing machines; transverse 
testers; hydrostatic and pneumatic testing 
machines; proving rings and calibration 
presses; and special testing machines. 


16 INDUSTRIAL BALANCERS—Stew- 

art-Warner Corp, Industrial Balancer 
Dept, 1826 Diversey Pkwy, Chicago 14, Ii. 
16-page catalog, Form 24-1, details features 
and uses of all models and types. Fixtures 
and accessories to permit handling of vari- 
ous specialized jobs are described. Sections 
explain maintenance balancing, service 
shop balancing, and production balancing. 


17 MARKING DEVICES—M E Cun- 

ningham Co, 1025 Chateau St, Pitts- 
burgh 38, Pa. 48-page catalog 300 covers 
more than 200 marking tools, fixtures, and 
automated machines. Hand tools range 
from a dozen styles of steel stamps through 
more than 20 type holders. Also included 
are press type holders and many styles of 
special application marking tools and par- 
tially and fully automated marking ma- 
chines. 


1 AIR-FLO FIXTURES—Harig Manu- 

facturing Corp, 5751 W Howard St, 
Chicago 48, Ill. 4-page brochure pictures 
and describes fixture for sharpening end 
mills and milling cutters. Spindle floats on 

















“He doesn’t have much confidence in the equip- 
ment cround here.” 
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High Cost 

Second Operations 
Waste First 
Operation Profits 


But secondary operations can be a 
big untapped profit source 


A case in point: At Kalamazoo Die Casting, a second operation of 
deburring three critical points in a phonograph pickup arm took three 
operators (two women and a man) one hour to deburr 350 parts. 
An ingenious methods man at the plant designed the unit shown 
above. It is built around three Bellows Air Motors®, a Bellows Air Vise 
and Bellows control units. Now one girl handles the three deburring 
operations at a rate of 425 parts per hour. 


Give a thought to the possibility that high cost second operations 
are killing first operation profits. There may be cost saving oppor- 
tunities you've overlooked. If any one of your second operations 
involves hand feeding of parts or tools, hand clamping, or manual 
pull, push, lift or turn motions Bellows-Valvair can save you money. 


Write for the SPOT-A-MATION IDEA 
FILE and BULLETIN BM-25. No obili- 


& 
gation. Address Dept. AM-661, Bel- 11 oO a Vv a i r 
lows-Valvair, Akron 9, Ohio. e ws = 


AKRON 9, OHIO 
1002.¢ DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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DOUBLE :,. Poles inmeSame Space 


NEW ©) Square D 2-pole Limit Switch 


CUTS COSTS— 
IS THE MOST COMPACT 


e One device can do the job of two 
—eliminate second limit switch or relay 

e Control 4 circuits with 2-pole 
double-throw switch 

e Cuts installation time 

e Most compact of any 2-pole switch 

e Saves mounting space 

e Mounts interchangeably with other 
9007 AW limit switches 

e Simplifies circuitry—and simplified circuitry 

9007 AW Limit Switch means greater dependability 


with 2-pole 
snap switch 








The zeal test of a limit switch is how it performs on the job— 

and the most common cause of trouble is the entrance of oil 

or coolant. Square D limit switches have three-way protec- 

tion that makes them the most oil-tight switches ever built. 
An effective shaft seal (1) and cover gasket (2) exclude all 

oils and coolants. However, even the best seals and cover 

gaskets cannot prevent entrance of conden- 

sation and leakage into the switch through 

the conduit system. Square D has solved this 

problem with a new and inexpensive option- 

al conduit seal (3) which fits the conduit en- 

trance of AW andT limit switches, and com- 

pletely excludes all liquids. 





Get the Complete Story! Write Square D Company, Dept. SA, 
404] North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


0.0001 film of air. Includes photos of vari- 
ous setups and accessories, performance 
charts, and applications. 


19 COLLETS AND COLLET FIX- 

TURES—Zagar Inc, 24000 Lakeland 
Blod, Cleveland 23, Ohio. 8-page bulletin 
contains specifications and brief descrip- 
tions of a collet indexing fixture; collet 
holding fixture; vertical-horizontal holding 
fixture; collet lathe chuck; air-operated hold- 
ing fixture; collet holding fixture for use 
on a turntable. 


20 GAGE HANDLE—C E Foster Gage 
Corp, 5341 English Ave, Indianapolis 
19, Ind. 4-page illustrated bulletin contains 
information on Model 61-HD for use in gag- 
ing tapped holes. Reported to save up to 
90% in gaging time, its spindle develops 
ample torque for toughest jobs yet is equally 
suited for parts with smal] thread sizes. 


21 ALUMINUM CHUCK JAWS —Sie- 

wek Tool Co, 2862 E Grand Blvd, 
Detroit 2, Mich. 6-page bulletin presents 
engineering data on sluminum soft blank 
top jaws, soft blank top pie jaws, aluminum 
soft jaw, and soft aluminum pot chucks. 
These jaws are reported to be able to per- 
form any job where steel jaws are used 
and to cut setup time. 


22 DRILLS—Maleus Toole Corp, 1270 

Broadway, New York, NY. 59-page 
catalog 152 covers tools made from Swedish 
HSS to US standards. Different types of 
twist drills illustrated and described; infor- 
mation included on a centering vise and a 
measuring device. Data is also provided 
on oils and cutting compounds; table of 
cutting speeds; tap drill sizes; metric 
equivalents of fractional, wire gage, and 
letter sizes. 


7 SPECIAL CHUCKS — Sutton Tool 

Co, Sturgis, Mich. 20-page bulletin 
70 illustrates and describes different types 
of collet chucks, diaphragm chucks, man- 
drels, arbors, collets, boring bars, adapters, 
spindles, and other workholding devices of 
special design, both power and mechanical- 
ly operated. New Helimatic non-distorting 
chuck for machining thin wall parts is 
featured. Request direct on company let- 
terhead. 











“The thing that’s really eating him about auto- 
mation is the machine that replaced him only 
cost $7.89.” 
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AUTOMATIC FLASH REMOVAL SETUP for die-cast zinc carburetor parts. Two 


brushing heads—each made up of seven Osborn Mastere Wheel brushes— are 
mounted over the conveyor. Parts (shown fixtured in lower left corner) pass under 
brushing heads where all flash is removed as they travel to next work station. 


OUTPUT TRIPLED from 


200 to 600 an hour with OSBORN power brushing 


Before: this auto equipment maker was using costly off-hand methods to 
remove flash from these die-cast zinc carburetor parts. Production was 
slow . . . it varied from shift to shift, averaging about 200 pieces per hour. 
Now: parts are Osborn power brushed clean as they travel between 
work stations by conveyor . . . eliminating manual handling. The setup 
of Osborn Mastera Wheel brushes does the job at rates up to 600 pieces 
per hour . . . three times as fast. The operation is simple, inexpensive. 
Results are uniform, with excellent quality control. 


‘ This application is typical of how your tough metal finishing problems 


of every description—deburring, cleaning, polishing, precision blending 
—can be solved with today’s Osborn power brushes and brushing 
methods. An Osborn Brushing Analysis—made at no obligation in your 
plant now—is the first step. Write or call The Osborn Manufacturing 
Company, Department C-112, Cleveland 14, Ohio. Phone ENdicott 1-1900. 


Yes ... I'd like more information on Osborn 
Power Brushes and Metal Finishing Methods. 
Please send: 

0 New 114-Page Brushing Catalog 210-D 

0 “How to Select Power Brushes’’ Brochure 

O Please have a Field Representative contact me. 


Name. 





Metal Finishing Machines 
«.. and Finishing Methods 
Power, Paint 

and Maintenance Brushes 
Foundry Production 
Machinery 


(please print) 
Title 





Company 





Address. 








City Zone State 
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METALWORKIN 
MOST POWERF 
SELLING TOOL 
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1 ; Three out of five metalworking machines 
in the country today are over-age. The 


U.S. has dropped to fourth place (after 
Russia, West Germany and Red China) 


as a producer of machine tools. 

What are we doing about it? 

For one thing, the government promises 
to step in with new tax policies that will 


help industry to invest in new tools to 
narrow “the machine gap”. For an- 
other, technology is moving fast . . . 
with new methods, new techniques for 
making products better, faster, cheaper. 


This is where American Machinist 
Metalworking Manufacturing fits in. It 
has led the crusade for tax policies that 
will help business keep its plant up to 
date. And more importantly, manufac- 
turing men in plants making everything 
from watch bands to airframes turn 
constantly to AM/MM for news and in- 
formation on the latest developments 
and techniques that will help produce 
more at a profit. 


Because manufacturing men must keep 
on top of new developments in metal- 
working, AM/MM is a direct sales channel 


i to this ever-vital market. More than 
45,000 metalworking manufacturing 
men read it twice a month. 

You don’t have to look far beyond this 
fact to see why so many advertisers find 


In metalworking—men who matter read... 2 : 
this magazine metalworking’s most 


American / Metalworking "“"™™ 
Machinist / Manufacturing 
For up-to-date facts and figures on metal- 


A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N.Y. working, ask your AM/MM district mana- 
ger for a copy of the 1960 Market Guide 
for Sales Executives. 


ss 
€ 
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“<PS\" MAGIC 


mproved Machinability 


THE STECO CORPORATION 
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23 SPRAY COATING MACHINE—Con- 

forming Matria Corp, 758 New York 
Ave, Toledo 11, Ohio. Literature illustrates 
and describes Model HD-3, an automatic 
organic spray coating machine for rapid, 
continuous finishing of electrical and elec- 
tronic components having axial leads. Ma- 
chine is available with automatic magazine 
loader attached, and an automatic tray 
boader 


24 SELECTIVE PLATING EQUIP- 

MENT—Selectrons Ltd, 5280 Fifth 
Ave, New York 36, NY. 6-page folder 
provides information on several of the 
company’s package plating plants, some 
of which are small enough to fit on a ta- 
ble top. Lists more than two dozen ap- 
plications for the Selectron process 
including touch-up of damaged areas with- 
out disassembly; resizing of mismachined 
components; deposition of binary and ter- 
nary alloys. 


HEAT TREATING AND WELDING 


25 OVENS AND FURNACES—Blue M 

Electric Co, 128th & Chatham St, 
Blue Island, Ill. 240-page general catalog 
161 illustrates and describes complete line 
of electric ovens, furnaces, baths, environ- 
mental cabinets, related temperature con- 
trol equipment, and accessories. Includes 
16-page technical section plus supplemen- 
tary data in the form of charts and tables. 


26 WELDROD DATA CHARTS—Ampco 

Metal Inc, PO Boz 2004, Milwaukee 
1, Wis. Series of reference data charts 
pertaining to all Ampco bronze welding 
electrodes, bare filler rods, and wire in- 
cludes information on comparative bronze 
electrodes, melting rates and efficiencies, 
electrode and filler rod specifications, and 
recommended welding current for various 
welding procedures 


PLANT SERVICE EQUIPMENT 


2 BARREL PLATING EQUIPMENT 

—Udylite Corp, 1651 E Grand Bled. 
Detroit 11, Mich. 15-page bulletin presents 
ilustrated descriptions of multi-use equip- 
ment. Major plating barrel specifications 
and recommendations for barrel assemblies, 
horizontal barrel units, loading stands, stor- 
age and transfer units, and final rinse 
units are covered. Automatic machines, 
centrifugal dryers, heating and cooling 
coils, tank linings, and rectifiers are dis- 
cussed. 


2 METALLIZING — Metco Ine, 1101 

Prospect Ave, Westbury, Li, NY. 
6-page bulletin, “How to Save Money and 
Cut Downtime With Metallizing,” uses nine 
ease histories to describe how products 
were salvaged or improved with metal- 
lizing. Examples cover flame spraying with 
metals in both wire and powder form, cite 
dollar savings. 


29 CENTRIFUGAL PUMPS — Aurora 

Pump Division, New York Air Brake 
Co, Loucks at Dearborn, Aurora, I. 4 
page bulletin 117 PKG illustrates and de- 
scribes new Packaged Line ef Type GP 
close-coupled end-suction units ranging in 
capacities up to 400 gpm and heads up to 
150 ft. Includes cross-sectional views, con- 
struction specifications, performance charts, 
and dimension data 


30 TOWMOTOR SAFETY KIT—Tow- 

motor Corp, 16100 Euclid Ave, Cleve- 
land 12, Ohio. Illustrated plant safety kit, 
designed to make fork lift truck operators 
more efficient and safety conscious in mate- 
rials handling work contains a pocket-sized 
lift truck operator’s guide, four safety 


cartoons for posting on plant bulletin 
boards, and four route pesters cautioning 
on narrow aisles, blind corners, dangerous 
crossings, and low headroom areas. 


31 STEEL CONTAINER LINING 

MANUAL—Bradley & Vrooman Co, 
Linings Evaluation Dept, 2629 S Dearborn 
St, Chicago 16, IU. 49-page test chart 
manual is designed to aid steel container 
users, manufacturers, and reconditioners 
select proper protective linings by telling 
which lining holds what and for how long. 
839 pages of test results listing the holding 
qualities of Sterilkete linings for hundreds 
of different products are included. 


32 LABORATORY FURNITURE—Bor- 

roughe Manufacturing Co, Kalamazoo, 
Mich. %8-page catalog on new Custom Lab 
line of heavy-duty steel laboratory furniture 
contains photos, specifications, construction 
features on line of base units, cabinets, 
cases, tables, fume hoods, and service fix- 
tures. 


33 INFRA-RED BURNERS — Eclipse 

Fuel Engineering Co, Combustion Di- 
vision, Rockford, Il. 4-page bulletin H-19 
covers Infra-Line gas-fired burners designed 
for low-temperature cial and in- 
dustria] process heating. Applications in- 
clude ceramic drying; die and mold heating: 
drying, curing, and setting plastics; metal 
finishing. Burners are manufactured in 6 
x 12-in. sections which can be bolted to- 
gether and arranged in continuous lines 
or mounted in solid panels. Application 
suggestions, list of 16 typical uses, and 
complete selection and sizing information 
for burners and accessories included. 





34 CONCRETE FLOOR MAINTE- 
NANCE—Puritan Chemical Co, 916 
Ashby St NW, Atlanta 18, Ga. 8-page En- 
gineered Maintenance Pamphlet No. 14 
gives step-by-step procedures for the cur- 
ing, sealing, and continued maintenance 
of both new and old concrete floors. Out- 
lines methods of preventing dusting and 
blooming, and of minimizing stain accumu- 
lation, plus directions on how to remove 
soil and stains. 


PARTS AND MATERIALS 


35 MOTOR APPLICATION GUIDE — 

Century Electric Co, St Louis 66, Mo. 
16-page bulletin 010, the 1961 Guide, de 
scribes line of single-phase, three-phase, and 
































“Atkins! Suppose you might limit our ‘on the 
job training’ to beginners? Miss Arness has 
been with us two yeors now.” 
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\. SPECIALISTS 


4 


No. 7373 Feed roll idler 
on card processing business 
machine. Full size, as 
shown. 


No. 6889-2 Guide roller on 

card processing business 

machine. Approximately 
1% size. 


NICE “specials” provide the Product 

Designer with exceptional opportunities for 

cost reduction and product improvement. The 
properly designed ‘special’ not only performs its basic 
bearing function, but may incorporate features that 
simplify mounting or installation, or combine several 
components into a single interchangeable “package” 
unit. 


Almost six decades of bearing experience have given 
NICE an unusual background of experience in the field 
of “specials”. Hence, NICE engineers are well qualified 
to design bearings that will fulfill particular applica- 
tion requirements . . . economically and efficiently. 


Can NICE help you? 


, No. med Pulley bearing 
NICE BALL BEARING CO. a aa een meee 


NICETOWN «PHILADELPHIA > PENNSYLVANIA mately full size. 
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FINISH 
at i a SE OM LOT, 
81% 
FASTER! 


Model 88 Through-Feed Centerless Microstoning Machine for automatic production 
and Microstoning head of the Model 9681 Microstoner, for attachment to lathes and 


other machine tools. 


Microstoning Produces 


Controlled Microinch Surfaces 
Fast, Precisely, Profitably 


Remarkable but true . . . operations are eliminated with Micro- 
stoning. You get results at least equal to but usually much 
better than — you get with costly, time-consuming precision ma- 
chining, grinding and handwork. And you get these results in the 
shortest possible time: One company cut finishing time from 30 
hours to 4 hours, another from 30 seconds to 5 seconds! 

Microstoning is the exclusive Taft-Peirce/Supfina process in 
which special Microstones in a wide range of grits and bonds oscil- 
late pneumatically against work pieces. They take the shape of the 
work, reduce geometric error — in cylinders, out-of-roundness — 
to a minimum. Microstoning brings work from relative round- 
ness to any desired finish — even fractional microinch if specified — 
in one quick cycle. 

Ask your Taft-Peirce agent to demonstrate how you can improve 
quality while reducing costs with Taft-Peirce/Supfina. Or write for 
detailed information. 


Finish it with 


TAFT-PEIRCE 








| 


ba | 


Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


de motors; gearmotors and selective speed 
drives are also covered. Two motor selec- 
tion charts are included: tching motor 
characteristics to specific applications for 
single phase and polyphase, and de motors. 
Polyphase and single-phase motor character- 
istics are discussed; rating and dimension 
table included. 





3 ALUMINUM TOOLING PLATE — 

Aluminum Co of America, 792 Alcoa 
Bldg, Pitteburgh 19, Pa. 8-page bulletin 
describes complete line designed to meet 
all machining specifications. Lists advan- 
tages of using any one of the three grades 
known as Alcoa Types 100, 200, and 300. 
Reference table compares tolerances, prop- 
erties, and other pertinent data. Features 
of aluminum cast tool and jig, or wrought 
tooling plate include faster machining: 
longer machine tool life; good weldability; 


resistance to corrosion. 
37 COMPRESSOR VALVES—Ingeraoll- 
Rand Co, 11 Broadway, New York 4, 
NY. 44-page booklet, Form 3222, “Questions 
and Answers About Valving,” discusses the 
operation and importance of valves in mod- 
ern reciprocating compressors. Details the 
demands made on valves and their function 
in a compressor. Section is devoted to the 
procedures and equipment used in the man- 


ufacture of modern valves. 
38 SILICONE MOLD RELEASE 
AGENTS—General Electric, Silicone 
Products Dept, Waterford, NY. 8-page :!- 
lustrated publication S-13 on release agents 
for the metalworking industries lists de- 
sirable properties of available G-E silicone 
release emulsions, fluids, and compounds. 
A guide is included to aid in selection of 
the proper agent, description of available 
meterials and their typical properties plus 
suggested techniques for using. 


3 STAINLESS MACHINING CHART 

—Peter A Frasse & Co, 17 Grand St, 
New York 13, NY. 8% x 11-in. chart, Sec 
A, No. 5, provides a table of recommended 
machining rates for 37 different types in- 
cluding the PH (Precipitation-Hardening) 
grades. Ten separate machiring opera- 
tions, with specific tooling Gata, are con- 
densed. Shown for each stainless grade 
are recommended rates for turning, thread- 
ing, milling, tapping, ete, with high speed, 
cast alloy, or carbide type toolings. Turning 
rates are detailed for automatic, heavy- 
duty spindle, turret, and Swiss-type lathes. 
SFM to RPM conversion table is included. 


“What do you mean ‘How are they according 


TAPT-PEIRCE MANUFACTURING CO. 13 MECHANIC AVENUE, WOONSOCKET, R. |. to the law cf averages?’! .. .” 
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DOUBLE DIE-LIFE, DOUBLE PRODUCTION OUTPUT 
with Henry & Wright Double-Crank Dieing Machines 


The advantages of progressive stamp- 
ing are adaptable to many everyday 
stamping jobs through Henry & Wright 
double-crank dieing machines. Four 
basic advantages place H & W’s in a 
new competitive position: 


(1) Form larger parts on lower ton- 
nage machines with double crank 
design; 

(2) provides greater precision and 
longer die life; 

(3) overall height is reduced to about 
half that of conventional straight side 
presses —less head room required; 
(4) they’re more compact; sizes to 150- 
ton do not require a pit. Operator sees 
entire die bed while standing at 
controls. 


Add these major production advan- 
tages to a design that reduces main- 
tenance through automatic safety 
controls and the popularity of the new 
H & W’s is quickly understood. Here’s 
where you benefit: 


e All principal bearings are lubricated 
by a motor-driven recirculating oil 
system, sealed against contaminants. 


e Crankshaft bearings are thermal- 
switch controlled. Press cannot operate 
except within safe temperature limits. 
¢ Lower base is insulated against vi- 
bration and pounding. 

¢ Discharge chutes are conveniently 


located for stackers or automatic 
conveyors. 
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e Air pressure is used on the feed rolls 
instead of springs. Easier to adjust, 
release, last longer. Feed pitch can be 
changed while machine is in operation. 


¢ Dies may be inserted from front or 
rear without moving roll feed. Faster 
die set-ups save valuable time. 

The ability to properly handle off-cen- 
ter loading with more uniform distri- 
bution of applied force is probably the 
greatest advantage for large stamping 
production. Greater accuracy, better 
quality and longer die life are natural 
results. Find out about these 
new, cost-reducing 

dieing machines. 

Write for new 

Catalog. 


H-P-M 


Mount Gilead, Ohio 


DIVISION 
Koehring Company 


U.S.A. 
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40 TORQUE - TENSION MANUAL— 

Elastic Stop Nut Corp of America, 
2330 Vaushall Rd, Union, NJ. 18-page de- 
sign manual 6101 includes 12 tables list- 
ing specific r ded installation torque 
values for thin and standard height UNC 
and UNF hex type Elastic Stop nuts. 
Discusses factors to be considered in select- 
ing a tightening torque, also the effects of 
the use of lubricants. Tables of tensile 
stress areas and of bolt strengths are 
included. 





41 RANGE DRIVES—US Electrical Mo- 

tors Inc, PO Box 2058 Terminal An- 
nex, Los Angeles 54, Calif. 6-page brochure 
F-2028 discusses application of Varidyne 
all ac controlled speed systems to range 
drives (for plastic and metal strip). Sche- 
matics of Varidyne applications on range 
drives for both tension control and for 
tensionless operation included. 


4 SPECIAL COATINGS—S C Johnsen 

& Son Inc, Service Products Division, 
Racine, Wie. 4-page folder describes 18 
special industrial coatings for all types of 
metal-using industries designed for one or 
more of the following uses: product pro- 
tection; improvement of appearance; mold 
or die release; dry lubrication. General 
chemical categories are wax emulsions; 
resin emulsions; solvent-base waxes; and 
self-polishing solvent-base waxes and resins. 





43 “CORROSION RESISTANCE OF 
ZIRCONIUM” — Zirconium Associ- 


A ation, 2130 Keith Bldg, Cleveland 15, Ohio. 


BR pms ayy +. .f 
VV KZ UNHLULYD | B() DOM mileage MLArLOAC 14-page booklet contains detailed graphs for 
{] € 


over 100 highly corrosive media in concen- 


+ YOUR ag he a a 1, + / | trations up to 100% and temperatures up 

WELL | MLS HLM VeDQUMmeuL ! to 400 F. Data has been compiled from 

J | | information developed by leading industrial 

corrosion testing labs. Alphabetical listing 

of the cororsive media provides ready ref- 
erence. 


ler } ufacturin ., Inc., it means a savings of nearl MEEHANITE DIES AND MOLDS— 
To Keller Man g Co., Inc., ss y @ Mechanite Metal Corp, 714 North 


$50 a day in finishing costs on leaf rakes. And, theirs is a com- Ave, New Rochelle, NY. 1¢-page brochure 
paratively small plant operation. sommes We poor gg ere 7 —s made 
: : : : . 01 . Photos icati 

Before moving into their new plant, this St. Louis manufac- om hoe Angee <i aes aie “4 
turer of Sweep-Easy lawn and garden tools investigated and tried 
out various finishing equipment. They chose Ransburg No. 2 
Process to do the job because they found that only the Ransburg 
Electrostatic Hand Gun could give them the desirable increase 
in production—with improved quality—and at lower cost. 


PRODUCTION IS NEARLY DOUBLED 
QUALITY OF FINISH IS IMPROVED 
With the Ransburg Hand Gun, Keller’s daily painting prodution 
of leaf rakes nearly doubled what they were formerly getting 
with air hand spray. And, where they used to get only 168 rakes 
per gallon of paint, they now get 426 per gallon—over 2 '4 times 
as many—actually an increase of over 150%, in paint mileage. 
With the unique “wrap-around” feature, electrostatic is im- 
proving the quality, providing a complete, uniform coating over 
all areas—even on the tine edges. 
NO REASON WHY YOU CAN'T DO IT, TOO! 


See how the Ransburg Electrostatic Hand Gun can save time... 
paint... and cut costs in YOUR finishing department. Or, if your 
production justifies, it'll pay you to investigate Ransburg's automatic 
electrostatic spray painting equipment. Write for our No. 2 Process 


brochure which shows numerous examples of modern 

<i production painting in both large and small plants. 
RANSBURG Electro-Coating Corp. AM/MM 
Box 23122, Indianapolis 23, Indiana “Mr Buxton, in 1930, you said to me ‘If it’s 


Affiliates in AUSTRALIA « AUSTRIA « BELGIUM *« DENMARK « ENGLAND « FRANCE « FINLAND « GERMANY in reference to a raise, come back in thirty 
HOLLAND « ITALY « NORWAY © SPAIN « SWEDEN + BRAZIL » SOUTH AFRICA and NEW ZEALAND years.’ “ 
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HUMAN EAR 


No longer needed 
fo 


SOUND-TEST 


The inspector’s hearing and his judgement have not 

always been dependable in discriminating between gear noise 

which may be tolerated and that which may not. In fact, these human 
qualities are not consistent even in the same individual at all times. 


To avoid such inconsistencies, the Red Ring Sound Tester may now be equipped 

with an electronic broad-band amplifier. Sound intensity is measured and the result 
indicated on a graduated visual scale. Thus, it is simple to establish sound tolerance 
limits independent of the human equation and maintain uniform quality. 


SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING. 
GEAR HONING AND ELLIPTOID 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN «© DETROIT 13, MICHIGAN 
WORLD’S LARGEST PRODUCER OF GEAR SHAVING AND HONING EQUIPMENT 
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To get the most out of your barrel finishing 


ask Oakite 


“Media-matched’ Oakite compounds 
offer extra barrel-finishing economies 


Any experienced barrel-operator can tell you that best results 
come from the right media and compound “mix’’...where 
media and work are matched; and the compound matched not 
only to the work but also to the media. 

Some signs of a good match: clean and efficient media; enough 
lubrication to assure a smooth finish; and faster cutting down, 
deburring and burnishing. 

How to avoid a mismatch? That’s where Oakite service can 
help you. Combine the Oakite man’s experience with the tre- 
mendous variety of acid, solvent, and abrasive Oakite com- 
pounds available, and you're sure to be right. 

In the complete line, there are compounds for fast cutting... 
finer finishes . .. tight tolerances... for steel, brass, aluminum, 
zinc, lead and various alloys... for hard water or soft. Ask 
Oakite which is the right one to help you get the most from 
your barrel. Bulletin F-9339 tells more. Write Oakite Products, 
Inc., 26 Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


CIRCLE 449 READER SERVICE CARD 
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properties which make Meehanite the best 
choice. Request direct on company letter- 
head. 


© COMMERCIAL GLASSES—Corning 

Glass Works, Corning, NY. 16-page 
revised bulletin B-83 presents expanded 
data on corrosion resistance and thermal 
expansion of 32 commercial glasses. Aver- 
age expansion coefficient from room tem- 
perature to the setting point is given for 
use in sealing applications. New numerical 
code system shows resistance of each to 
weather, water, and acid. Includes sec- 
tions on mechanical, electrical, and optical 
properties; thermal stress; heat transmis- 
sion and viscosity. Request direct on com- 
pany letterhead. 


44 GEARS AND SPROCKETS—Ameri- 

can Stock Gear Division, Perfection 
Gear Co, Harvey, IU. 268-page catalog 360 
pictures and describes company’s products 
which, in addition to gears and sprockets, 
include flexible couplings, universal joints, 
speed reducers. Detailed engineering data 
in tabular form included. 


*. MINIATURE BALL BEARINGS — 

Miniature Precision Bearings Inc, 
Precision Park, Keene, NH. 64-page wire- 
bound catalog and technical handbook fur- 
nishes detailed information on a full range 
of more than 500 types and sizes of min- 
iature and instrument-size bearings and 
bearing products. Chapters included on 
bearing selection, materials, load ratings, 
torque and vibration testing and lubrication, 
measurements, tolerances, handling and 
cleaning, failure analysis, applications, and 
special bearings. Request direct on com- 
pany letterhead. 


45 “TOOL STEEL TRENDS” — Com- 

mittee of Tool Steel Producers, Amer- 
ican Iron & Steel Institute, 150 East 42nd 
St, New York 17, NY. First issue of book- 
let to be published every three or four 
months contains (as will future issues) 
basic information on the use, application, 
and fabrication of tool steel. © 





























Anynanely— 





“They're taking an object lesson in industry!” 
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there are no 
, < ; Z r heavier or more 
accurate surface 
grinders made than 
HOR SI/E these fast, heavy 
duty Thompsons 


Thompson Type CX heavy-duty surface 
grinders are designed to grind heavy,, 
massive work pieces. Their stock re- 
moval rate is very fast while maintain- 
ing extremely close limits of accuracy 
and microfinish. 


Shown here is a Thompson Type CX 
30x36x96 machine recently installed in 
the Minster Machine Company plant at 
Minster, Ohio. It is grinding the face of 
the slide for a 200-ton capacity Minster 
Piece-Maker High Speed Automatic 
Production press. 


The slide is cast iron and weighs ap- 
proximately 7000 pounds. It is being 
ground for precise parallelism and to 
a 20 to 30 RMS finish. 


Thompson Grinders have an important 
part in the production of these world- 
famous Minster presses. The dependa- 
bility of Thompson Service and the ex- 
cellent performance of the Thompson 
machines now in use at Minster were 
major factors in the purchase of this 
latest grinder. 


If your production involves the grind- 
ing of large, heavy work, it will pay 
you well to investigate the money and 
timesaving features of these modern 
machines. 


SURFACE 
THE THOMPSON GRINDER CO. Springfield, Ohio GRINDERS 


“Keep OX. in mind for that daily grind” 
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New $300 precision cut-off 
saw paid for itself during 
15 minute production run 


Navkut*, the new precision cut-off 
saw, cut production costs substan- 
tially at Unicorn Engineering 
Inc. (now owned by Computer Meas- 
urements Company, Sylmar, Cali- 
fornia). $8 was once the cost of 
“‘spacers’’—high precision parts 
which were originally cut from bar 
stock in a lathe, then milled and 
ground to a tolerance of .002”. After 
buying the Navkut saw, the produc- 
tion of spacers was reduced to a 
simple cut-off operation, and costs 
were cut to 80¢c a spacer. During 
every 15-minute production run, the 
Navkut saw paid for itself. Today, 
over two years later, the same 
Navkut is still being used to great 
advantage in a wide variety of 
production work. 

An operator can cut parallel 
tolerances to within .002” with the 
Navkut cut-off saw. And in most 
cases, the cut finish and accuracy 
are so precise there is no need for 
milling or grinding. The Navkut 
saw will cut ferrous, non-ferrous, 
wood, and plastic materials with 
only two types of blades. It sets up 
in just 1% minutes. And yet, with all 
this precision, the Navkut saw costs 
only $300. 

This is the ideal production cut-off 
for small shops; the ideal auxiliary 
cut-off for all shops. See for yourself 
how the Navkut saw can save you 
money. Write today for a free 15- 
minute demonstration in your shop. 


TRADEMARK 


Navkut saw is another product marketed by 


| NAVAN PRODUCTS INC. 


Subsidiary of 
North American Aviation, inc. 
900, Nerth Sepulveda 
Ei Segundo, California 


pie 
NAVAN | ! 


VE RTOP ARE 
wr Mats 





| 
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NEW BOOKS... 


METALS HANDBOOK (eighth edition). 
Published by American Society for 
Metals, Metals Park, Novelty, Ohio. 
Volume One, 1300p, 8% zx 11. Price 
$30.00 (free to members). 


The first of a series of volumes that 
will supersede and expand the Sev- 
enth Edition (1948) single-volume 
Metals Handbook, this extremely 
useful reference has been thorough- 
ly revised. The Metals Handbook 
Committee and the more than 1300 
authors describe their aim as, “to 
present significant data on the prop- 
erties of metals in an orderly way, 
and to provide practical information 
that will help readers to select the 
most suitable metals for specific pur- 
poses.” 

Typically, the tremendous empha- 
sis on stainless steels and heat re- 
sisting alloys since 1948 is reflected 
in the new volume containing 1900 
tables and charts to replace 120 such 
items in the 7th Edition. Covering 
136 alloys, 17 articles and dita com- 
pilations occupy 230 pages. 

Properties and characteristics of 
tool materials are described in four 
articles, while 18 other articles dis- 
cuss selection of metals for specific 
types of tools. Comparisons of tool 
wear, tool life, and tool economy in 
production are emphasized, rather 
than predictions based on measure- 
ments of conventional mechanical 
properties. 

With detailed data on aluminum, 
copper, lead, magnesium, nickel, tin, 
titanium, zinc, and the precious met- 
als, plus the alloys of these metals, 
and a glossary of 2806 defined terms, 
in addition to the ferrous materials 
properties and characteristics, this 
volume will prove valuable in every 
technical library —WMS. 


INTRODUCTION TO THE KINEMATIC 
Geometry or GEAR TEETH—By 
Allen H Candee. Published by 
Chilton Co, 56th and Chestnut 
Sts, Philadelphia 39, Pa. 204 
pages. Price $12.50. 


Allen Candee is well known to 
everyone concerned with gears. 
After seven years in the gear en- 
gineering department of Falk Corp 
he joined Gleason Works where he 
remained for 30 years until retire- 
ment in 1953. 

In this book he has undertaken to 
explain spur gears in terms of kine- 


matic geometry, that is, moving dia- 
grams. The advantage of geometry 
over algebra is that one can see 
what is happening rather than vis- 
ualizing the terms of a long equation. 

This geometric approach should 
appeal to many people interested in 
gears. However, don’t let us mislead 
you as to the nature of the book. 
Gears are intrinsically complex and 
there is no magic technique here— 
or anywhere else—to make them 
simple. 

Candee writes with unusual clar- 
ity for one so versed in his subject 
and the drawings and photographs 
are well chosen and presented. The 
book is a useful addition to the gear 
literature both for its basic infor- 
mation and for its new ideas—AA 


KINEMATICS AND LINKAGE DESIGN— 
By Allen S Hall, Jr, professor of 
mechanical engineering, Purdue 
University. Published by Pren- 
tice-Hall, Inc, Englewood Cliffs, 
NJ. 162 pages, 7 x 10 in. Price 
$8.50. 


The author, who has compiled this 
book from notes in a course for sen- 
iors and beginning graduate students, 
intends it as a text for an introduc- 
tion to kinematic design, not as a 
comprehensive reference of basic 
principles. It is designed for a one- 
semester, three-credit-hour course. 

In the first chapter he discusses 
the design of such 4-bar mechanisms 
as an auto-hood hinge linkage, the 
fork-lift truck, guide for truing dia- 
mond, and the typewriter linkage. 
In further chapters he takes up ad- 
vanced problems of 4-bar mechanism 
design, as well as coupler curves, 
path curvature, and polode curva- 
ture. In the concluding chapter, he 
uses solved problems to answer the 
question: “How can a rigid body in 
plane motion be guided through a 
finite number of specified positions 
by means of a lower-paired link- 
age?” 

Because the author first presents 
the basic details of each subject con- 
sidered, and then illustrates the sub- 
ject with lots of examples, the book 
is quite understandable. There are 
a large number of illustrations in 
relation to the printed text matter, 
and therefore the presentation lends 
itself very well to self-study. 

Solved problems in the text are 
very helpful to the student and the 
carefully selected unsolved problems 
provide practice in design and ex- 
tend the theory into many fields of 
application—JP e 
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TOOLS AND BURS 


HOW TO BECOME AN EXPERT IN 
SOLID CARBIDE BUR SELECTION 


Solid carbide burs are universal 
roughing and finishing tools. Atrax, 
manufacturing the most complete line, 
can furnish a size and shape to accom- 
plish practically any metal removal or 
finishing operation. 


SIX BASIC CUTS 


14 DIFFERENT SHAPES 


To make burs one of the most versatile of metalworking tools, 15 
standard shapes—181 different sizes, each in the 6 cuts, make avail- 
able a total of 1086 different burs for a large variety of metaiwork- 
ing requirements. 


€ CYLINDRICAL 


J CYLINDRICAL A RADIUS END 


(without end cut) 


CYLINDRICAL B pie 


BALL 
(with end cut) > 


- TAPER (60° 


4 TAPER (82° 
included angle) 


included angle) 


; TAPER (14° 
included angle) 
INVERTED TAPER > 7 


BUR SELECTION AND SPEEDS 


TREE 
¢ pointen END 


TAPER (90° > 
included angle) i 


TAPER > 


PRODUCTION VERSATILITY 


Atrax Burs, because of their con- 
trolled tool geometry and precision 
uniformity, are recommended for use 


Bur selection depends on the opera- 
tion and material to be cut. Bur 
speed also depends on these factors 


on virtually all materials. and on diameter of bur used. 
STANDARD BUR SETS 


Atrax Solid Carbide Standard Bur 
Sets are also available through your 
dependable Atrax Distributor. 

Fs, OCC A BIT 5 ATT REALE - 
Complete engineering information on bur selection and 
use can be found on page 12 of the 148 page Atrax 
Catalog. 

Be sure to send for your free copy today. 
There is an Atrax Precision Ground Solid Carbide Tool 
engineered to every material and job application. 
SEND FOR ‘‘STANDARD™ REFERENCE ON SOLID CARBIDE TOOLS 


THE ATRAX COMPANY 
240 DAY STREET, NEWINGTON 11, CONNECTICUT 


DIA-MO 
BREAKER CUT cur 


Applying the Chip Breaker or Dia-Mo 
cut to the other types offers 11 differ- 
ent available cutting combinations for 
each size and shape of bur. 
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PUT IT ON THE | BLANCHARD 


THE BLANCHARD MACHINE COMPANY 64 State Street, Cambridge 39, Massachusetts 
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REMEMBER? 
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Milady’s fan afforded some relief from 
summer's heat. But, to obtain a relatively 
small amount of comfort, milady had to 
put forth a good deal of effort. 

Providing much more comfort than 
milady’s fan—with no effort at all—is the 
work of today’s industrial air conditioner. 
However, the modern air conditioner is an 
infinitely more complicated instrument 
than milady’s fan. Its panels, housings and 
baffles are a maze of holes and other open- 
ings designed to fit the air conditioner’s 
many vital components. For all metal 
fabricators Wiedemann Turret Punch 
Presses offer the most economical, accurate 
and efficient method of piercing such open- 
ings on short runs. 

Holes of infinite sizes and shapes are 
pierced as rapidly as the operator can 
depress a stylus point into color coded 
holes in a template. This simplicity of 
operation accounts for the exceptional 
piercing speed and economy of the 
“Wiedemann Method”. 

In the tape-controlled Wiedematic, 
complete automatic operation is provided, 
these holes being positioned and pierced 
at 60 per minute. 

Savings of 60% to 90% are possible. 
Let Wiedemann engineers make a thor- 
ough time study analysis of your work and 
recommend the model Wiedemann and 
tools most applicable to your production 
requirements. Write today. 


From the versatile 150 
ton R-15 down to the hand 
operated R-2, there's a 
Wiedemann for your short 
run piercing requirements. 


he eae ee i” 


WIEDEMANN MACHINE COMPANY 
Dept. AM6, Guiph Road ¢ King of Prussia, Pa, 
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| ACCURACY! 
QUALITY! 


~voowr | [S| HURON Sa 


SERVICE! America’s Most Complete Lime 


: GAGE SUPPLIES 


Unretouched Photo 





Check These Advantages 


MADE IN U. S. A. 


SINCE 1954! rue oricinar 


SAVES YOU TIME AND MONEY 
HIGHEST QUALITY OF CRAFTSMANSHIP 
LESS SCRAP LOSS FOR YOU 

NO HEAVY MACHINING FOR YOU 


CONVENIENT ORDER ALL GAGE SUPPLIES 
FROM ONE SOURCE 


SPECIAL GAGE SUPPLIES MADE ON 


° REQUEST 


CROSS-SLIDE ROTARY TABLE 


PROVEN PERFORMANCE! Hundreds of users and Write 
many repeat customers have saved countless hours of 5 
set-up time on vertical milling and other operations on 
dies, molds, tools, nuclear electronics, etc. TODAY! 

Copied but never equalled! There is only ONE 
Advance Cross-Slide Rotary Table! Designed, devel- 
oped and manufactured by 


ADVANCE PRODUCTS CORP. 


North Shore Drive e Benton Harbor, Michigan 
© Advance Producis Corp., 1961 


INCREASE YOUR PRODUCTION TIME 


for FREE Price List Catalog 








‘Huron Machine Products, Inc.-—~ 
P.0. Box 2274, Dearborn, Michigan 
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GOOD ON YOUR LATHES.. 


- VERY GOOD 


Sennen 
| 
Multi- 
Duty models 
C0 STS for light work 


and general use. 
ACCURATE 


@pEAD LIVE CENTERS 


Interchangeable 
male, female 

4 complete lines. Over 40 sizes and styles. 

All popular tapers for heaviest to lightest work. 


and pipe points. 
If you turn metal, it’s just good operating 
sense to save money with Ideal Live Cen- pane Geen 





Drill Press Tooling : 
Adjustable short-run drill jiz 
Self-centering air vise 
Combination tepp:ag/deburring 
tool 


Lothe Tooling 

Ball-turning tool for concave and 
convex radii 

Quick-change tool holders for tur- 
ret work on standard lathes 


MONTGOMERY & CO. * 409 Morris Ave. + Springfield, N.J. * DRexel 6-4767 


Surface Grinder Tooling 

Jaws for holding non-magnetic 
material on magnetic chucks 
Milling Machine Tooling 

Vise with automatically contour- 
ing jaws for any odd shape work 
Inspection Tools 

Thread Triangles for simplified 
measuring of pitch diameter 
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ters. You'll get accuracy to meet your 
Stated standards, at your turning level 
and at lowest center point costs. You'll 
reduce your inventory costs with fast de- 
livery from Ideal distributor stocks. State 
your requirements, as tight as you like. 
He'll meet them exactly with the Multi- 
Duty, Universal, Heavy-Duty or Pipe 
Point mode! right for your job. For cus- 
tom quality at production prices, call on 
for all your live center needs. 


Leadin 
Industrial 
Distributors 


In Canada: 

IRVING SMITH, Ltd., 
Montreal 

IDEAL 
INDUSTRIES, Inc. 


1057-F Park Avenue 
Sycamore, Illinois 
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Provides individualized atten- 
tion, adequate assured supply, 
maximum performance at 
minimum costs. If your com- 
pany uses milling cutters and 
blades, either the “‘Grind” or the 
“‘No-Grind” type, you should know 
about the first full-range approach, 
by any qualified source, to lower 
blade and cutter costs and to im- 
prove tooling performance. It pro- 
vides service and attention superior 
to that available from any other 
blade source. 


What the Ingersoll Blade Back- 
up Service is. The Ingersoll Blade 
Back-Up Service is an exclusive 
system designed to meet the objec- 
tives of the four groups of people 
concerned with cutting tool per- 
formance and costs: Purchasing, 
Tool Engineers, Shop Operating 
people, and Management. 

e It assures the most economical 
blades to achieve the desired 
results 

e It leads to better, lower-cost 
tool maintenance 

e It permits reduced tool inven- 
tories, yet eliminates the dan- 
ger of shortages and shutdowns 

e It offers prompt emergency 
service when needed 


INGERSOLL'S 
NEW 

BLADE 
BACK-UP 
SERVICE 


e It gives you the benefit of re- 
search and development lead- 
ing to new and improved cut- 
ting performance 


e It assures the availability and 
fast delivery of the right blade, 
in the right place, at the right 
time 


How the Ingersoll Blade Back- 
up Service works. Close coopera- 
tion between the customer and The 
Ingersoll Cutter Division can bring 
about spectacular results in cost 
reduction and in performance im- 
provement. The Ingersoll Blade 


APPLIES 
Ke 
EITHER: 


GRIND OR... 
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Back-Up Service permits reduced 
inventories in the plants of cus- 
tomers cooperating in this program 
backed up by stocks maintained by 
Ingersoll. The procedure includes 
a careful analysis of each opera- 
tion, maintenance practices, inven- 
tory policies, performance require- 
ments, and cost objectives. It 
includes the primary interests of 
operating, stores, purchasing and 
management personnel. 


It often involves the development 
of new blades or cutters, the revi- 
sion or elimination of grinding 
methods and equipment, and the 
modification of replacement stocks 
and reduction of inventory. Yet, 
it affords the advantages of quan- 
tity purchases of requirements pre- 
established by analysis of usage 
data. 


No company offering cutters and 
blades is better equipped for full- 
range service and complete re- 
sponsibility than Ingersoll. Ask to 
have an Ingersoll sales engineer 
give you complete information 
about Ingersoll’s Blade Back-Up 
Service. Write: The Ingersoll 
Milling Machine Company, 
Cutter Division, Rockford, Ill. 
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NEW ror 1961 


e New Improved Design 

@ Increased Durability 

@ 1” Shorter over-all height 
e Full adjustment for wear 


A Boring Head 
That Won’‘t Face 
Is OBSOLETE 
Boring, Facing, Grooving, 


Turning—All in One Toolhead 
“As it should be” 


SIX SIZES AVAILABLE 
Write today for full details 


MODEL “D” CHANDLER TOOL CO. 
Muncie, Indiana, U.S.A. 


CranaterD urtex 


COMBINED BORING AND FACING TOOLHEADS 
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VALUABLE 
REFERENCE 


84. PAGE 


lcATALOG 


Hundreds of NEW ITEMS 


ALL NEW — Complete specifications and cost saving data on 
over 2000 “Standards”, including world’s largest line of work- 
holding equipment, chuck jaw bianks, handles, knobs, wheels, 
strop clamp assemblies, forged items, plus hundreds of other 
jig and fixture components. Detailed specifications, engineering 
drawings. The one complete source for data on all the “stand- 
ards” for tool, die, jig, and fixture design and application. 


Write for your FREE copy today. 


JERGENS TOOL SPECIALTY CO. 
712 East 163rd S$t., Cleveland 10, Ohio 
Dept. AM-6 
CIRCLE 461 READER SERVICE CARD 


American 


Gears for special applications, such 
as the double-cable flange spur 
gears illustrated, are routine at Stahl 
Gear. Years of specialized experi- 
ence — skilled workmen — precision 
equipment — all result in gears that CONTINUOUS -TOOTH HERRINGBONE 
are made right, fit right, last longer. 


gears that are produced economi- 
cally and on time, get a Stahl esti- 
mate first. SILENT GEARS 





SPURS TO 72” PD, 1 DP 
BEVELS TO 54” PD, 1 DP 


SPIRAL, HELICAL and WORM GEARS 
TO 48” PD, 2 DP 


TO 60” PD, 2 DP 
SPROCKETS TO 72” PD, 2'/.” CP 
RACKS TO 20 FT. LONG, 3 DP 


it’s gears you want, accurate 


RAWHIDE, BAKELITE, FABROIL 
HEAT-TREATED, CASE OR FLAME 
GEARS 


OF CARBON OR ALLOY STEEL 





GEAR & MACHINE COMPANY 
3901 Hamilton Ave Cleveland 14, Ohio 
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EXPLOSIVE 
FORMING 


Here is a detailed report on the theory and prac- 
tice of explosive metal forming, a new and not-yet- 
exact science that forms metal to die shape by ex- 


plosive impact. 


Techniques (free forming, bulkhead forming and 
cylinder forming) are detailed in four articles from 
four major sources; one on general theory, one on 
aircraft applications, one on tubes and one on 


cups... 





Fully illustrated, 12 pages — 30¢ each 





READER SERVICE DEPARTMENT 


Americen Metalworking 
Machinist Manufacturing 


330 West 42nd Street, New York 36, N. Y. 
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et 
... another case in point! umm 
ee 


PAC/F/C 


HYDRAUL/C/...the versatile shear that cuts heavy plate 
or tissue-thin metal within thousandths of inch 


(photo above) is quickly set to .001” knife clear- 


Pacific Hydraulic is a general purpose shear han- 
dling a complete range of metal thicknesses within ance for .005” sheet and is reset rapidly and 
capacity. With both the knife clearance and the easily for cutting plate up to 44” thick. In any 
rake angle quickly and easily adjustable, the shear plant, large or small, a single Pacific Hydraulic 
can be used alternately for heavy duty plate work will shear a complete range of metal thicknesses 
or fast, accurate shearing of thin sheet. At the at a substantial savings in capital investment and 


Alameda Naval Air Station, the 3” Pacific Shear operating costs. 


PACIFIC PRESSES AND SHEARS 


PACIFIC INDUSTRIAL MFG. CO., 848-49TH AVE., OAKLAND 1, CALIFORNIA « also MT. CARMEL, ILL. 
DISTRIBUTORS: Wethersfield, Conn.—BEISEL MACHINERY Chicago (South), II].—B F M MACHINERY CO. - Houston, Texas—BUTCHER-CARTER-PRESTON ~ Atlanta, Ga.; 
Orlando, Fia.—J. R. CARLSON MACHINERY - New Orleans, la.—DIXIE MILL SUPPLY CO. - Albuquerque, N. M.; Denver, Colo.—R. E. DUBOC ASSOCIATES - Chicago 
(North), tll.—L. C. EVANS & CO. - Indianapolis, Ind., Louisville, Ky.; Southwest Ohio—H. B. GREEN MCH. CO. -Milwauvkee, Wis.; Minneapolis, Minn. —GUTE COMPANY 
Honolulu, Hawcii—HONOLULU IRON WORKS - Cleveland, Ohio—JACKSON MACHINERY ~- Eastern Pennsylvoenia; Woshington. D. C.; Maryland; Delaware; Southern New 
Jersey—EDWARD A. LYNCH MACHINERY CO. « Dallas, Texos—MACHINE TOOL ASSOCIATES - Davenport and Des Mines, luwa; Kansas City and St. Louis, Mo.; Oklahoma 
—MOEHLENPAH ENGR. INC. - Pittsburgh, Po.—MOTCH & MERRYWEATHER - Portiand, Ore.—PORTLAND MACHINERY - Seattle, Wash.—PORTLAND MACHINERY CO. 
Syracuse, N. Y.—H. B. SMITH MACHINERY - Detroit, Mich.—TAYLOR THOMPSON MACHINERY - Norfolk, Va.; Knoxville, Tenn.—TIDEWATER SUPPLY CO. - Salt Loke City, 
Utah—TODD MACHINERY .- Arizona; Los Angeles and Burlingame, Calif.; Nevada—TORNQUIST MACHINERY - New York City—VAN DYKE-CHURCHILL CO. - Jamestown, N. Y. 
—WEBB MACHINERY - Mexico City—ELECTRONICS, S. A. - Holifax, N. S.—FOULIS ENG. - Toronto, Ont., Conada—HERCULES PRESSES LTD. - Winnipeg, Man., Canada— 


TAYLOR MACHINERY 
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HYDRAULIC 


FOR METAL FORMING AND DRAWING 





You get greater accuracy and speed 
with RODGERS Metal Working Presses 


You get shock-proof operation 
with RODGERS exclusive decom- 
pression circuit, which gives long- 
er life to hydraulic components, 
greater accuracy on continuous 
runs, and faster production. 


- You get the advantage of 
RODGERS positive-pressure 
Check Valve, which maintains 
even pressure in the hydraulic 
circuit, eliminates excess demand 
on pump, assures smoother oper- 
ation and longer machine life. 


- You have a choice of hydraulic 
circuits, including manual, pres- 
sure-sensitive, semi-automatic, or 
fully automatic control, to give 
desired speed and performance. 


4. You have a choice of press frames 


and platens, in cast alloy steel, 


ductile cast iron, or fabricated 
weldments — to your needs. 


5. With RODGERS flexibility of 


design, you may select the exact 
type metal-working press you pre- 
fer for any particular need. Sim- 
ply specify the capacity, from 50 
to 400 tons; the size bed frame, 
with solid or open bolster; the 
pump unit and controls needed to 
give you any desired speed. Ac- 
tually, you may design your own 
press from the convenient speci- 
fication tables which we will send 
you upon request. 


Good Idea! 


Write today for complete information 
on RODGERS Metal Working and 
Drawing Presses, together with con- 
venient chart showing how easy it is 
to “design your own.” Ask for new 
Catalog 337. HP-100D 





RODGERS HYDRAULIC, INC. 


7401 Walker Street © 
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A new concept in tooling: 


Numerical control 
Automatic tool change 

« Automatic work transfer 
Good process planning 
All designed for... 


Lower short-run manufacturing costs 


Single copies of this 16-page, fully illustrated report are 35¢ each. 
Order from Reader Service Dept, 


American 
Machinist 


Metalworking 
Manufacturing 


330 West 42nd Street 
New York 36, N. Y. 
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HITACHI 
NO.2 ML MILLING MACHINES 


Vibration Damping Device 

Due to a vibration damping device of 
Hitachi's exclusive design contained 
within the over-arm, minimum vibration 
will be set up even during higher 
speeds and feeds operation, so that an 
excellent finished surface is obtained. 


New-Type Arbor Support Bearing 
Hitachi's unique super precision-type 
bearing, a combination of piain metal 
and needle: bearing, is incorporated 
into the machine to enable high speed 
cutting with high precision results. 


Mono-Lever Control System 
Hitachi's unique Mono-lever Con- 
trol System makes the operation 
simple and easy. Table-feeding too 
can be performed with ease. 


Backlash Eliminator of Lead 
Screw 

As the use of two independent 
_nuts eliminates backlash on the 
table feed screw, smooth 
down-cutting can be effected. 


No.2 ML Plain Milling Machine 


SPECIFICATIONS : 


@ 53 1/8”X10 1/16” Table @ 16 Table Feeds 1/16” —78 3/4”/min. 
@ 28” Longitudinal Traverse @ 16 Spindle Speeds 25 — 1,500 r.p.m. 
@ 7.5 h.p. Main Motor 


L. Utd. 


Tokyo Japan 
Cable Address: “HITACHY’’ TOKYO ~~ J 











\ 





CIRCLE 466 READER SERVICE CARD 257 


American Machinist/Metalworking Manufacturing + June 12, 1961 





CEADSUILICUT Ceeri-Anas 





FOR SALE BY ORIGINAL OWNER 


Mineteen, Mode! A-25 Traub Automatic Screw 

Machines. C Collet capacity 1”. Spindle 

4% turning length 

aoe ope Bar stock feed, 

ight. EE. age, ox years. C ition 
excellent. $1400 each at our plont. 

One, Cincinnati Hydromatic Production Mil! 
No. 324, (1940). Condition good. $2425 at 
our plent. 

One, Cincinnati Hydromatic Traced Controlled 
Milling Machine, Model No. 34-36, (1941). 
Condition good. $2278 et our plont. 


Direct inquiries to Purchasing Department 
OMARK INDUSTRIES, INC. 


9701 S.E. McLoughlin BI'd., Porti'd. 22, Ore. 
PR 5-4311 
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IMMEDIATE DELIVERY 


2—25 MINSTER HIGH SPEED 0.B.1. BLANK- 
ING PRESSES, 45 ton, Flywheel type, ) 
stroke, 5 HP Varidrives, Speed range 1 
300 SPM. Equipped with 24-6 Perfecto Dow- 
ble Roll Feed and Scrap Cutter. Never used. 

PRICE: F.0.B. East Boston $11,076.00 each 


2—26 MINSTER 0O.B.!. 
pe, 7” stroke, 


PRICE F.0.8. East Boston $9500.00 each 
WIGGLESWORTH 


MACHINERY COMPANY 
60 Berder St., East Boston, Mess. 
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PRACTICALLY NEW PRESSES 


525 tons, Bliss £96%-60 Bed 60x54", Str. &” 
160 tons, p nel Ts ee or. & 
sa"x48" Str. 


25% tons, my 
Waree 600 Tons Double Crank Bed 160°x64" Double 
Rell Feed, “Dneciler, Strai 





aster 
Bliss £6150 | wy Spend — Roll Feeds 
Bites 6458. Bed 48°x18". Str. 4” 
LeBisnd Engine Lathe, Type NK, 30° swing x 27° 


conters, 2 carri 
Practically New Loewy 4 --* big Pumes 
P motors, 


equ pped ~* Legg > ge Fg 
rel Sealed Gear Cases, = arene ~- 


“tt it's machinery; We have it.” 
NATIONAL MACHINERY EXCHANGE 


38 Mot? St.. N. Y. CAna 2470 


6-497 
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ESS BOX NO. REPLIES TO: 
ified Adv. Div. of this publication 
office nearest you. | 
, YORK 36: P. O. BOX 1 
CHICAGO 11: 645 N. Mic higan hin 
SAN FRANCISCO California St. 





ISCO 11: 255 
POSITION WANTED 





Numerical Control-Graduate 
enced in numerical contro] desires career 
tion. Reply PW-6805, American Machinist. 


engineer experi- 
posi- 








Your Inquiries to 
Advertisers Will 
Have Special Value .. . 


—for you—the advertiser—ond the 
publisher, if you mention this publi- 
cation. Advertisers value highly this 
evidence of the publication you read. 
Satisfied advertisers enable the pub- 
lisher to secure more advertisers and 
—more isers mean more infor- 
mation on more products or better 
service—more value—to YOU. 











( 


SEARCHLIGHT SECTION 
ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 


) 





Listed below are used surplus new and rebuilt 
machine fools or services as advertised in this section. 


The numbers after the advertiser's name indicates 
the products or services offered by the advertiser. 


42. 
45. Press Brakes 
. Presses 
. Rebuilding 
. Saws 
. Shears 
. Threading & Tapping Machines 
. Drive Cabinets 


. Boring Mills Planers 
. Cranes 

. Drilling & Reaming Machines 
. Furnaces & Ovens 

. Gear Cutting Machines 

. Grinding Machines 

. Lathes 

. Milling Machines 





Wigglesworth Machinery Co. 
oe 99 ry 


~ 


ADVERTISER Page No. KEY TO PRODUCTS OR SERVICES 

Hanson Crane & Engineering Co... 259 13, 48 

Hyman & Sons, Joseph 259 45, 46, 57 

National Machinery Exchange 258 31, 46 

Omark Industries 258 37 

Revere Machinery Corp. 259 7, 13, 
53, 57 

259 


7, 17, 63 
258 69 
258 


17, 24, 25, 26, 31, 37, 42, 46, 


Stevens Machinery, Lee 


Swiss Automatic Products 
46 


y, 

















searcuuicht Equipment Locating SERVICE 


"No Cost or Obligation” 

This service is aimed at helping you the reader of “SEARCHLIGHT,” to locate rebuilt 
and used machine tools and equipment, not currently advertised. (This service is for 
USER-BUYERS only.) No charge or obligation. 

How to use: Check the dealer ads to see if what you want is currently advertised. 
If not, send us the specificetions of the equipment and/or components wanted on the 
coupon below, or on your own company letterhead to 

SEARCHLIGHT EQUIPMENT LOCATING — 
c/o American Machinist/Metalworking Manufacturi 
Classified Advertising Division, P.O. Box 12, N. Y. 36, af ¥. 


Your requirements will be brought promptly to the attention of the equipment dealers 
advertising in this section. You will receive replies directly from them. 


Searchlight Equipment Locating Service, c/o Classified Advertising 
American Machinist/Metalworking Manufacturing, Box 12, N.Y. 36, N.Y. 


Please help us locate the following equipment: 


NAME 
TITLE COMPANY 
STREET 

STATE 


city ZONE 
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BROWN & SHARPE SHOPS 


MODERNIZE 


“DO IT YOURSELF’ with our 
MOTOR-IN-BASE DRIVE CABINETS 
Complete with motor and electric equipment, ready 
for your machine & coolant pump. 

Infinite spindie speeds through motor adjustments 
to Reeves drive. 

Compact single unit, easy to move & ready for 
simple installation on your machine. se 

Heavy steel base, practically no vibration. AFTER 


SWISS AUTOMATIC PRODUCTS, INC. 
17172 BEDFORD DETROIT 19, MICHIGAN 


SEND FOR DETAILED 
BROCHURE & PRICES 
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MUST VACATE PREMISE 


BLUE PRINT MACHINE 

BRUNING #20 “Copyfiex”’ Blue Print 
Machine—42” wide, year 1958. 
BORING MILLS—HORIZONTAL 


GIDDINGS & LEWIS Model 45, 
| ad Type: Dia. of spindle 5”. Table 


SELLERS 5” Bar Floor Type. Dia. of 
spindle 5”, floor plates 12’ x 15’, out- 
board support. New 1942. 

CRANES 

AMERICAN Eng. 4 ton, Indoor, 28’ 
span, 10’ lift, floor operated, AC 
Motors 

CONCO 15 ton Outdoor, 50’ span, 
20’ lift, cab operated, DC motors 
CONCO 5 ton, Indoor, 50’ span, 20’ 
life, cab operated, — 

NILES 15 ton, Indoor, 50’ span, 20’ 
lift, cab operated, DC All 

NILES 5 ton, Indoor, 50’ span, 20’ 
lift, cab operated, DC motors 
P& 1C ton, Indoor, 50’ 
lift, cab operated DC motors. 


DRILLS 

CARLTON 4’ arm 9” 
4 Morse Taper 
CARLTON 4’ arm 11” 
#5 Morse Tape rf 
CARLTON 4’ arm 13” 
#5 Morse Taper 
CARLTON 5’ — 15” 


span, 20’ 


column Radial, 
column Radial, 
column Radial, 
column Radial, 


CINCINNAT 


GEAR MACHINERY 

GLEASON #16 Spiral Bevel, Hypoid 
and Zerol; obbing Machines” , with 
—_—" roll; complete equipment, year 
1953. Nearly unused. 

GLEASON 217 Bevel Gear Grinding. 
GOULD & EBERHARDT #48H Uni- 
versal Gear Hobbing for helical, spur 
and worm gears, WER INFEED. 
New 1943. 

GRINDERS 

ABRASIVE #3B ‘'Precision” Surface 
Grinder, 8” x 24” PERMANENT 
MAGNETIC CHUCK. New 1945. 
BROWN & SHARPE #3 Universal 
Grinding Machine. 
HAMMOND Model 14-SW Double 
Carbide Tool Grinder, wheel dia. 14”. 
New 1953. 

HAMMERS 

CHAMBERSBURG 3000#% CECO 
Drop Hammer. New 1952. 


JIG BORERS 
FOSDICK #30 Ji 
Table 36” x 18”. 
LATHES 
HENDEY 12” x 54” Centers Geared 
Head poctentee with 4-jaw independ- 
ent chuck, Universal chuck, 
TAPER ATTACHMENT. New 1946. 
HENDEY 16” x 54” Centers Geared 
Head Toolroom. 4-jaw chuck, 3-jaw 
Universal chuck, Taper attachment. 
New 1946 


"00 Machine. 
ew 1940. 


MILLERS 

ee 0-8 Vertical. 
table 2434” 

KE EARNEY & TRECKER (MILWAU- 
KEE) Model 4K Plain Horizontal; 
table 60” x 16”. Hi speed. 
KEARNEY & TRECKER ( MILWAU- 
KEE) 35H Plain Horizontal; table 
size 18” x 94”. High speed. 
TURRET LATHES 

WARNER & SWASEY #2A Univer- 
sal. Saddle type, PRESELECTOR 
HEAD: swing 214”. For chucking 
WARNER & SWASEY 4A Universal. 
Saddle ty Rapid Traverse for chuck- 
ing; spin le 8”. 

PLANERS 

GRAY 72” x 72” x 20’ Heavy 
Openside Planer. Table 85” wide x 
243” long; box type; 2 SWIVEL RAIL 
HEADS, | SWIVEL RIGHT HAND 
SIDE HEAD, rapid traverse, Clapper 
box lifters, power clamping, VARI- 
VOLTAGE generator. 


PRESSES 

BIRDSBORO 800 ton Straighteninz— 
Hydraulic; stroke 19”, table 21%)” W 
x 192” 

BLISS #60%, 1200 tons 

Side; stroke 24”; bed area 51” 
air clutch, air eahion 

BLISS #79 Single Crank Straight 
Side; capacity 500 tons; 14” stroke; 
Bed area 4144” x 42” with air cush- 
ion, Electro-magnetic clutch 


Size of 


Straight 
x 60”; 


SEARCHLIGHT SECTION 


Some as new as 1958 
Immediate delivery — will sacrifice 


HAMILTON #4019 Straight Side; ca- 
pacity 1000 tons; stroke 24”, bed area 
41” x 54”; air clutch, air cushion. 
HAMILTON #4116% Straight Side 
Single Crank; capacity 850 tons; stroke 
24”; bed area 42” x 54”; equipped 
with air clutch, air cushion. 

LAKE ERIE 235 ton Four Post Hy- 
draulic; bed area 46” x 46”; stroke 
13”; new 1952. 

TOLEDO #96C Straight Side a> 
Crank; capacity 405 tons; stroke 12”; 
bed area 7014” x 51”; with air ae 
air cushion. 

SAWS 

RACINE Model 35 Hydraulic Hack 
Saw — “‘Shear-Cut’’. Capacity 12” x 
20’; new 1950. 

SHEARS 

NIAGARA } x 120” Capacity Gap 
Type Power * — Model KL 
SCREW MACHINE AUTOMATIC 
CONOMATIC 15@” 8 Spindle High 
Speed. Lots of equipment 
TRANSFORMERS 

3—ALLIS CHALMERS 2000 KVA 
Transformers; 13800 taps, volts 
KWDG 2400 with controls. 
3—-MALONEY 4533 KVA ASKAREL 
Type ASPL Transformers. H.V. 2480/ 
4160 with controls, 
3—WESTINGHOUSE 75 KVA Type 
AVR Hypersic Transformers. Voltage 
2400 to 480/220; controls. 


#5 Morse Ta 
‘BIC KFORD 24” Box 
57 CLEVELAND Mod. 80-EG-84 Straight 
Side D’ble. Crank; cap. 300 tons; 3” 
stroke, Bed 24” x 72”; air clutch; New 


1946. 
HPM Model CU-2 Hydraulic Press; 
stroke 36”; Bed 


capacity 400 tons; 

area 48” x 48”; self-contained hy- 
draulic unit. New 1949. 
HAMILTON #4013% Seraight Side 
Single Crank; capacity 500 tons; stroke 
18”, Bed area 41” x 42”; air clutch, 
air cushion 


MONARCH 27” x 156” Centers. 
Flame hardened ways, TAPER AT- 
TACHMENT, rapid traverse, 4-jaw 


chuck 

MONARCH 27” x 300” Centers Model 
N. 2 carriages with rapid traverse. 
NEBEL 18” x 54” Centers. 4-jaw 
chuck, 3-jaw Universal chuck, taper 
attachment. New 1952 

NILES 48” x 35’ Centers Heavy Dagy 
HAYES Model LR-90 Electric Heat + 9 2 carriages rapid traverse. New 
Treat. Size 34”x18”"x72” w/controls. 1943 


REVERE MACHINERY CORP. 415 Lexington Ave., New York 17, N. Y.—MU 2-5424—Cable: MACHREV 
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Drilling, Boring & Tapping Machines 


ACTUAL 
PHOTO 


TRUCKS 
TOWMOTOR 30002 
—gas operated 


column; new 19 
DRAW BENCHES HORIZ. 
BALDWIN SOUTHWARK 276-40, 
76” stroke, 40 ton capacity. New 1950 
LAKE ERIE 75 ton, 84” stroke. New 
1950. 

FURNACES 


HAYES Model HG-80 Electric Heat 
Treat. Size 28”x18"x60" w/controls 


Fork Lift Truck 





3000 New Steel Pallets 
—43" x 43"; also with 
collapsible steel sides & 
covers. 




















Never 
Used 


But At 
Used 


Prices 


INFORMATION 


Searchlight 
Advertisements? 


e Take advantage of a new 
service available on Classi- 
fied advertisements to se- 
cure more information. Use 
the handy, prepaid reader 
service cards (at the end of 
the magazine) to bring you 
more data. The Reader Serv- 
ice number appearing under 
each advertisement need 
only be circled on the card. 


Use this time-saving service 
to keep abreast of the lat- 
est in used, rebuilt, surplus 
new equipment, employment 
or business opportunities. 


Brand New 


IN STOCK, EXCELLO, NATCO, FOX, BARNES 
AND HEALD, PLATEN, WAY & TABLE TYPE. 


LEE STEVENS MACHINERY 


35000 GRAND RIVER e FARMINGTON, MICH. 
TEL. GReenleaf 4-8400 (Detroit Suburb) 


Write Or 
Phone 
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ny CRANES = =u ||| praxes PRESSES cuears 


T & 15-Ton C 30’ § 
1eoTon Gap’ 36° Beans 90. Ten Can, 10’ Open. Will Lease or Furnish Long Terms 


ate Ro R saitding & OR: LS of 
ba ee ie Rebuitdin ng e-eng ng JOSEPH HYMAN & SONS 
2600 E. Tioga St., Philadelphia 34, Pa. 





Crane 
HANSON CRANE & "ENGINEERING co. 
2425 Lone Tree Rd. Milford, Mich. 
Phone: MUtual 4-4055 
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3 TIMES THE MACHINE INDEX TO 


NICHOLS model 6-SA is: ADVERTISERS 


A high production This index is published as a convenience to 

the readers. Every care ia taken to make it 
semi-automatic miller aceurate, but AMERICAN MACHINIST/ 
METALWORKING MANUFACTURING 
assumes no responsibility for errors or 
omissions. 


or a hand miller for 
short runs 


or quickly convertiple 

to a Precision Too! Abrasive Products, Inc. 

Room Miller Accurate Bushing Company 56 
52 


Advanced Products Corp. 25 





Alemite Division, 
Stewart-Warner Corp. 225 


| 
Allegheny Ludlum Steel Corp. 187 
AT HALF || Allen-Bradley Company 51, 52 


American Chain & Cable 
Wilson Mechanical Instrument Div. 176 
| American Machinist/Metalworking 
|| Manufacturing ; 238-239 


The Nichols mode! 6-SA costs less than half the price American Oil Co. 


of many machines assigned“to precision small ports || American Optical Co. 189 
milling. Its versctile design means continued savings | 
by eliminating idle time. One machine does the work | 


of 3 part-time millers. Horizontal or Vertical! || American Sealants Co. 32 

For precision small parts milling, you can‘t do better | ’ . , . Sind diiiinaainains 
thon Nichols, “The Millers that use Their Heads.” || American Smelting & Refining Co. 226-227 
Guoranteed accuracy to 10ths combined with the American Tool Works Co. 84 


versatility of rise and fall spindle head and knee | J , i 
|} American Twist Drills 


Sub. Cutting Tools Div. 
Brown & Sharpe Mfg. Co. 


Ames Co., B. C. 


Anaconda American Brass Co. 


American Schiess Corp. 199 


type construction 


Sound, color, |émm. movie “The Millers that Use Their Heads” 
Gvatiatte on tree teen Goch, Anchor Chemical Co. 


. MANUFACTURED BY W. H. NICHOLS COMPANY | Anton Machine Works 
National Distributors REM SALES INC. |} Armstrong Blum Mfg. Co. 
subsidiory of The Robert E. Morris Company 
5000 FARMINGTON AVENUE © WEST HARTFORD 7, CONN 
CIRCLE 467 READER SERVICE CARD 


Armstrong Bros. Tool Company 
|} Atrax Co. 


Babcock & Wilcox Co. 
Tubular Products Div. 86 


LOWER SHORT-RUN MANUFACTURING COSTS PPE lp ete 

aldwin-Lima-Hamilton Corp. 
With Numerical Control, Automatic Tool Change, Automatic Work Industrial Equipment Div. 80 
Transfer — A New Concept in Tooling. Bardons & Oliver, Inc. 192 
16 pages, fully illustrated 35c Bay State er Products Co. 62-63 
Reader Service Dept., American Machinist/Metalworking Manvfucturing ||| °°)"Manning Co. 27 
330 West 42nd Street, New York 36, N. Y. R aE ke 
ellows Valvair Div. IBEC Corp. 235 


Bendix Corp. 
Industrial Controls Section 53 











Berthiez 55 


A SPECIALIZED CAM MILLING SERVICE , Rh 9 
Over 100 Types of INDEXING TURNTABLES Besley-Welles Corp. 231 
171 


Also Geneva Gears, Spot and Bethlehem Steel Company 


ES ; a for braving, Sprovlag, Welding Blanchard Machine Co. 250 
MADE TO 10st eee Brown & Sharpe Mfg. Co. 60-61 


YOUR SPECS! Contract production; Bryant Chucking Grinder Co. 92 





Special automatic machines | 
Write for Buffalo Forge Co. 76 
catalog 55-C CAM CALCULATING SERVICE 








Burgmaster Corp. 222-223 
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INDEX TO 
ADVERTISERS 


Carborundum Co. 


Card Division, S. W. 
Union Twist Drill Company 


Carmet Division, Allegheny Ludlum 
Steel Corp. 


Carpenter Steel Company 


Chandler Tool Company 


Chemcut 
Div. of Centre Circuits, Inc. 


Cincinnati Gilbert Machine Tool Co. 


Cincinnati Milling Machine Co. 
Grinding Machine Division 


Clark Instrument Inc. 
Cogsdill Tool Products Inc. 
Columbia-Geneva Steel Division 


Columbia Southern Chemicals 
(refer to Pittsburgh Plate 
Glass Co., Chemical Div.) 


Continental Tool Works Div. 
Ex-Cell-O Corporation 


Copperweld Steel Company 
Crucible Steel Co. of America 


Cushman Chuck Company 


Dake Corporation 

Danly Machine Specialties Inc. 
De Vlieg Machine Company 
Di-Acro Corp. 


Dow Metal Products Corp., 


Dreis & Krump Manufacturing Co. 


Eagle Picher Company 
Eisler Engineering Co., Inc. 


Eldorado Tool & Mfg. Corp. 


Famco Machine Company 

Federal Products Corporation 
Fellows Gear Shaper Company 
Felters Company, Unisorb Div. 


Friden Inc. 


Gisholt Machine Company 

Gleason Works 

Gorton Machine Co., George 

Goss & de Leeuw Machine Company 
Grant Mfg. & Machine Company 
Gray Co., G. A. 

Greenfield Tap & Die Corporation 


(Continued on page 262) 





128 
142 
166 


Cutler-Hammer Inc. 210-211 


74 
19] 
91 
162 


Div. Dow Chemical Co. 168-169 


182 


216 
260 
188 


Ex-Cell-O Corporation 36-37, 39, 41, 43, 45 








of 


TO CUT OFF AND FORM 
TUBING AND BAR STOCK 
IN A SINGLE OPERATION 


Here is a combination that feeds tub- 
ing and bar stock — automatically — 
to a fast, automatic cutting-off ma- 
chine. Best of all; the pieces being cut 
off can be formed, grooved, flanged 
or chamfered at the same time. 


There are models that handle tub- 


we 


ing, pipe and bar stock from ‘8” diam- 
eter up to solid bar stock of 3’ OD and 
tubing up to 8” OD. 


Why not investigate? 
WRITE FOR CATALOG 


MODERN MACHINE TOOL CO. 
2005 Losey St. e Jackson, Michigan 


FREE TRIAL OFFER. Safe, positive, fast set-ups. 
The Modern Safety Drill Table handles odd, 
irregular shapes without V-blocks, clamps or 
parallels. Ideal for maintenance work. Guar- 
anteed to save its cost in labor alone every 6 
months. Sizes from 8” to 2712" dia. Try it at 
our expense. No obligation. 
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RANDALL and STICKNEY 


Dial Gauges and Indicators 


are accurate, reliable and built to stand 
hard usage. 

Model “C 50 B” has a 2%” overall diam- 
eter, balanced dial 0-25-0 with .0006” 
graduations, %” range and movable dia! 
easily set at zero. 

The cases on al] R. & S. Gauxes are made 
from sturdy castings. The case and plate 
are two separate units so that repairs 
can be made easily. 


This style instrument can be furnished 
with various dials, graduations and 
ranges, in both English and Metric. There 
is an R. & S. Gauge for practically every 
purpose. Write for circulars describing 
our complete line. 


FRANK E. RANDALL CO., INC. 
248 Ash St. 
Waltham 54. Mass., U.S.A. 
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GREATER HOLDING POWER 


for greater machining efficiency 
-IN THE TYPE OF CHUCK YOU | asics INDEX TO 


MCLCHRYTae | ELECTRO-MAGNETIC ‘1 1K s ADVERTISERS 


(Continued from page 261) 


RECTANGULAR 
Page 
ROTARY - . : H-P-M Division, Koehring Company 243 
VERTICAL ee ; 2 7 Hamilton Tool Company 212 
FACE ” Hanchett Magna-Lock Corp. 262 
Hardinge Brothers, Inc. 16 
ANGULAR - Heald Machine Co. 


ELEVATION , Sub. Cincinnati Milling 
Machine Co. 2nd Cover 


SWIVELING Heller Tool Co. 


Subsidiary Simonds Saw & Steel Co. 22 





RECTANGULAR: 5” x 10” to 36” x 96” working surfaces. Fine-laminated and fine-grid steel face Hitachi, Ltd. 257 
plates. ROTARY: Concentric ring face plates 6%” to 72” diameter. VERTICAL FACE: 5” x 10” to Huron Machine Products, Inc. 252 
36” x 96” working surfaces. SWIVELING: 5” x 10” to 12” x 84” cross sections 


IBM Corporation 
ute gna- Rete PERMANENT MAGNET CHUCKS Data Feonnuien Div. 66-67 
t Ideal Industries, Inc. 252 
] Industrial Distributors (Sales) Ltd. 178-179 
RECTANGULAR — Ingersoll Milling Machine Co. 253 
: * Ingersoll-Rand Company 215 
ROTARY : + = . Inland Steel Company 161 


~ 
Jahn Manufacturing Co., B. 


For full details ‘ 3 Jarvis Corp. 
on the type of i. Jergens Tool Specialty Co. 


chuck you want, ‘ z Johnson & Son, Inc., S. C. 
WRITE DEPT. 





Jones & Lamson Machine Co. 


RECTANGULAR: Close-spaced poles for great holding power, large working surfaces—4” x 7” to ef ae 
8” x 24” —tight weight. Long lever makes operation easy. ROTARY: 4%” to 12” diameter. Heights ‘Sales oo _ : . 


17542” to 3”. Circular rings in face make centering of work pieces easier 
* . . 4 Kalamazoo Tank & Silo Company 


Kennametal Inc. 
Wanchell MAGNA-LOCK CORPORATION BIG RAPIDS, MICHIGAN, US : padey 
Kerns United Corp. 
CIRCLE 472 READER SERVICE CARD Kingsbury Machine Tool Corp. 





L & J Press Corp. 


EXPLOSIVE Landis Machine Company 


Landis Tool Company 
FORMING LaPointe Machine Co. 
|| LaVallee & Ide Inc. 
Detailed techniques on high-energy- || LeBlond Machine Tool Co., R. K. 
MICRO MINIATURE (ae rate forming from four major ||} Linde Division 

ey. sources: one on general theory, one Union Carbide Corp. 
END MILLS mE on aircraft applications, one on || Linley Brothers Co. 
Lodge & Shipley Company 





1/32" thru 3/16" in > tube forming and one on cup form- 
1/64" INCREMENTS ing. . . . Fully illustrated, twelve 
2, 3, & 4 Flutes pages, 30 cents per copy. Master Power Corp. 
-—s £ Double Ends ns Subsidiary of Black & Decker 
Mfg. Co. 201 


| 
| 
1/8” or 3/16” Shanks .S R 
eader Service q 7 
W rack Dept Mattison Machine Works 197 


American Machinist/ McGraw-Hill Book Co., Inc. 202 
Metalworking Manufacturing ||| Metallurgical Products Dept., 
New York 36, N. Y General Electric Company 








131-135 

















CIRCLE 473 READER SERVICE CARD 
262 American Machinist/Metalworking Manufacturing + June 12, 1961 








Over an extremely wide range of American 
industry . . . for tooling, production, mainte- 
te * 4 nance and experimentation . . . the Lodge & 

INDEX TO coe se oe Shipley 1307 HI- TURN (10”) Lathe is making 
ADVERTISERS am <8t a record of true economy. With literally dozens 
 . >  &§ of big lathe features, the HI-TURN is still 

: priced substantially below many lathes hav- 


Page Daimotor Div., Yuba Consolidated Industries . Ing fewer features, less- horsepower and 
“used in model shop for turning, facing and lighter construction. 


Minneapolis Honeywell boring all sorts of experimental parts.” 

Machine Control Group npediigigsss a : HI-TURN. Find 
Minnesota Mining & Mfg. Co. .............. 209 Turn your attention : ‘ - . Find out 
Mobil Oil Company 193, 194-195 why these and many other lat Sat are 
Sitsfees. Machine Goal Citibiny 61 ordering and reordering HI-TURN sees 
stiited Wied Cinindeg 176 and Tracer Lathes to replace or supplement 

larger, far more costly lathes. For complete 
details, request Bulletin 331, The Lodge & 


Monmouth County Planning Board 212 
Montgomery & Co., Inc. 252 : : igh 1 
Shipley Co., 3056 Colerain Ave., Cincinnati 


Morris Co., Robert E., 260 
Morse Twist Drill & Machine Co. 17 


Raytheon Manufacturing Co. . . . “used for 
turning, facin ng and boring operations on brass, 
National Acme Company aluminum and steel workpieces.” 

National Broach & Machine Co. 
National Tool Company 
National Tube Division 


Navan, a subs. North American 
Aviation Inc. 


New Britain Machine Company 
New Britain Gridley Machine Div. 33, 


New York Twist Drill Company Inc. 

Nice Ball Bearing Company 

Nichols ile C any Bi | e . : 4 
ishelesn PRe Campane SY ... your Lodge-ical choice 


Norden Division 


United Aircraft Corp. : §| ae i. 
Norton Company - 1 : es _ Lodge & Shipley 


Oakite Products Inc. 246 
Oberg Manufacturing Co. 264 
Olin Mathieson Chemical Corp. 229 
Orban Inc., Kurt 159 
Osborn Mfg. Co. 237 


Pacific Industrial Manufacturing Co. 255 
Pines Engineering Co., Inc. 172-173 


Pittsburgh Plate Glass Company 64-65 Rocketdyne Div., North Leading glass manufacturer...“un- Indiana Gear Works... nas earnea a reputation 
. American Aviation . . . heard of economy, ease and speed _ of “excellent for high production,” 
“held OD aereet to a toler- of production” on machining and 
ance of .0003 reworking glass bottle tooling. 





Randall Co., Inc., Frank E. 261 | 
Ransburg Electro-Coating Corp. 244 || CIRCLE 474 READER SERVICE CAPD 
Rem Sales Inc. Sub. ee ee sie 2 
Robert E. Morris Co. 





Reuland Electric Company 
Rivett Lathe & Grinder, Inc. 
Rodgers Hydraulic Inc. 


Schrader’s Son, A., Div. 
Scovill Mfg. Co., Inc. 


Sheffield Corp. A sub, 


of Bendix Corp. 
Sheldon Machine Company 
Shell Oil Company 
Shore Instrument & Mfg. Co. 


(Continued on page 264) 








PIONEER AMERICAN STANDARD.* 


Over 40,000 in use. Accurate, non-marring hard- 
ness testing on small or massive objects such as 
rolls, lathe beds etc. Model C-2 (above) or Model 
D with equivalent Brinell or Rockwell C numbers. 
Repair and calibration facilities at your disposal. 


INSTRUMENT & MFG. CO., INC. 


90-35 VAN WYCK EXPRESSWAY JAMAICA 35, N.Y., U.S.A. 
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SUPERMARKET STOCK 


ANOTHER SERVICE ANGLE—Emergencies 
are something we can very well do without— 
especially when carbide dies are concerned! Emer- 
gencies can shake-up the production picture and 
smash the profit build-up! For example, you are in 
immediate need of a carbide piercing punch (or 
bushing). Job is—GET IT FAST! 

The Oberg customer solves the problem this 
special way—he contacts the Oberg plant! He 
knows that a complete size range of unground 
piercing punches (and bushings) is always avail- 
able, and that Oberg maintains a supermarket of 
unground carbide blanks for emergency die repair. 


Neeg is something special! 


N'erg a Manufacturing (= INC. 


FREEPORT, PA. 


Now available! NEW Bulletin 261 
describes Oberg dies, carbide components 
and services. Send for it today! 








ME MN a 
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Woodruff & Stokes specializes in solving small 
cutting tool design problems. Years of tool engi- 
neering and a comprehensive knowledge of multi- 
operational tools enable us to solve your special tool 
problems faster and at less cost. W & S has de- 
signed small tools that combine five machining 
operations in one. Many of your machining opera- 
tions might well be simplified or combined by use 
of special tools already developed by W & S. Our 
stockpile of solutions represents a short cut in time 
and lower tool cost for you 


MULTI STEP RECESS TOOL 


FORM DOVETAIL CUTTER 


Write today for information on W & S tools, or for 
recommendations on special! tool design problems 


Ary woonnurr & STOKES Co. i — 


INCORPORATED MULTI-PURPOSE STEP DRiit 





Bidg. 32, 349 Lincoln St., Hingham, Massochusetts 
Center Drills « Hollow Mills + Trepans + End Mills * Hexagon Broaches 
Recessing and Bock Chamfering Tools for Screw Machines « Spline Broaches 











INDEX TO 
ADVERTISERS 


(Continued from page 263) 


Simonds Saw & Steel Company 
South Bend Lathe Ince. . 
Southwestern Engineering Co. 
Square D Company 

Stahl Gear & Machine Co. 
Steco Corporation 


Stewart-Warner Corp. 
(Alemite Division) 


Sundstrand Machine Tool Company . 69, 
Sun Oil Company 


Sylvania Electric Products, Inc. 
Equipment Development Plant 


Taft-Peirce Mfg. Company 242 
Talcott, Inc., James 230 
Tennessee Coal & Iron Division 157 
Texaco, Inc. 175 
Thompson Grinder Company 247 
Thompson & Son Co., Henry G. 234 
Threadwell Tap & Die Corp. 3rd Cover 


Timken Roller Bearing Co. 
Industrial Division 4th Cover 


Torit Manufacturing Company 219 
Torrington Company 202 


Turco Products Inc. 265 


Union Carbide Corp. 
Linde Division 153, 154 


Union Twist Drill Company 29 
U.S.A.C. Transport, Inc. 
United States Steel Export Co. 


= 


United States Steel Corp. 


_ 
non ws 


~ 


United States Steel Supply Division 
U. S. Tool Co., Inc. 


VIN ss) «J 


we 


Valvoline Oil Company 
Division Ashland Oil & Refining Co. 170 


Van Keuren Company 72 


Wade Tool Company 68 
Walker Co., Inc., O. S. 126 
Warner & Swasey Company 14-15 
Westinghouse Electric Corp. . 46-47, 164-165 
Wiedemann Machine Co. 251 


Wilson Mechanical Instrument Division 
American Chain & Cable Co., Inc. 176 


Wood Co., R. D. 78 
Woodruff & Stokes Inc. 264 
Woodson Tool Co. 262 
Wyckoff Steel Company 167 
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American Metalworking 
Machinist Manufacturing 


ADVERTISING SALES STAFF . 


Atianta 9 . . . Robert H. Powell, Jr., 1375 
Peachtree St., NE. TRinity 5-0523 

Boston 16... G. W. Chapman, Jr., J. H. 
Koch, McGraw-Hill Bidg., Copley Square, 
Congress 2-1160 

11... W. J. Haring, Paul J. Pierce, 

645 N. Michigan Ave., ee a 4-5800 

Cincinnati 2 . . J. Reichard, 3609 
Carew Tower, Garbeld’ 1-5474 

Cleveland 13 . . . Harold R. Dunlop, 1165 
Illuminating Bldg.. 55 Public Square, Superi- 
or 1-7000 

Dolias 1 . . . Frank LeBeau, 901 Vaugha 
oso Riverside 7-9721 

Den 2 - John W. yo Tower 
Building, 1700 Broadway, Alpine 5- 

Detroit 26... T. H. King, 856 Penob- 
scot Bidg., meet 2-1793 

Houston 25 . . . Joseph C. Page, W-724 Pru- 
dential Building, Holcomb Bivd., Jackson 
6-1281 

Les Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., Huntley 2-5450 

New York 36 .. W. R. Sanger, J. E. 
Richardson, 500 Fifth Ave., Oxford §-5959 

Philadelphia 3 . J. P. Tiebout, 6 Pens 
Center Plaza, Locust 8-4330 

Pittsburgh 22 . . . K. Reeves Cook, 4 Gate- 
way Center, Express 1-1314 

Portiand 4, Oregon . . . Room 445, Pacific 
Bidg., Yamhill St., Capitol 35-5118 

St. Lowis 8 . . . Paul J. Pierce, 3615 Olive 
St., Continental Bidg., Jefferson 5-4867 

San Froncisco 11 . . . John Hernan, 255 Cali- 
tomate St., Douglas 2-4600 

e Malcolm Thiele, E. E. Schirmer, 
4 Dover ‘st., London W. 1 

Germany . . . Stanley Kimes, 85 Westend- 
strasee, Frankfurt/Main 

Switzeriaond . . . Michael R. Zeynel. 2 Place 
du Port, Geneva 








THE PRODUCTION MAN'S GUIDE 
TO JOINING WELDED STEEL TUBING 


There are 116 different ways to join one piece of weld 
steel tubing to another. Here’s a basis compendium of 
data on methodology for manufacturing in that covers 
the two basic classifications; welding and mechanical. 
The 16-page reprint from AM/MM is available for 
35¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 

















PRECISION 
SET-UP FOR PRECISION 
GRINDING WITH 


ANTON MAGNETIC 
ADJUSTABLE 
V-BLOCK 


Unsurpassed for layout, tool- 
room and production. Can be 
used on any machine equipped 
with magnetic chucks 


SAVE MONEY, TIME AND 
LABOR 
@ Vernier accuvarcy 15sec 
onds 
® Parallelism 00005 over 
entire length 
@ Size long, 4° 
2! high 
Write today for complete 
technical data to 
ANTON MACHINE WORKS 
1226 Flushing Avenue 
Brooklyn 37,N. Y 
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Here's the iakmnieiemalen 
PHOSPHATE bese 
COATING | fiji 
You asked TURCO) E FEATURES 


a io Re St ae 5 
TO MAKE -rormuiated as Result frets Wie Survey... 


During the first six months of 1959, 1. SUPERIOR CLEANING-Exciusive wetting 
Turco undertook an extensive 
survey of the phosphate coating 
market Hundreds of users of these 
coatings were interviewed 
Thousands of questions were 
asked. When the answers were 
tabulated, Turco began the task of 
building an iron phosphate 








process to the exact specifications 
called out in the survey 


The new process is now available 
It is called Turco Paintite 
Paintite has been thoroughly field 
tested in the production lines 

of a dozen Turco customers. It has 
passed the most severe tests 

with flying colors. Turco is proud 
to announce the addition of 
Paintite to its ten other Turcoat 


ange. 
POST RUST —Eliminates post rust. 
problem often encountered with iron 


5. NO WHITE STREAKING - Extra free rins- 
ing. Leaves no residue. 
6. ECONOMICAL-L ow in initial cost. Low in 


7. UNIFORM COATING—even on edges and 








points. Won't show through on low-pig- 
paints, 


phosphate and conversion coating 
processes that provide a better 
bond for organic finishing 


12 REQUIRES ONLY 3 STABES-for dip o 
spray washing iciently used 
stage operations, if desired. sad 


Get the full story on Paintite and the other ten 

phosphating and conversion coating processes in the complete al me 
Turcoat line. Write jor your copy, along with Turco’s | oe wiry Crs = ; 

Phosphating Reference Chart, today' 24600 South Main St.. Wilmington. Calif 


T merecy aFrix CouPON TO COMPANY LETTERHEAD 
TURCO Please send valuable booklet with Phosphati 
PRODUCTS, INC. 


S ing Reference Chart and full details 
Chemical Processing Compounds | Paintite. I understand there is no cost or 
24600 South Main Street, Wilmington, California 4 eeeuen May pact 
FACTORIES: Rockdale, til., Houston, Wilmington if NAME 
London, Rotterdam, Sydney, Mexico City, Paris 
Hamburg, Montreal, Manila, Naha (Okinawa) MITE, E - 
Offices in All Principal Citres 7 — ee Sees 
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REULAND MOTORS 





Graduate from horse-and-buggy 
motor servicing warranties... 


with REULAND’s “Honor System Motor Service Policy!” 


Reuland’s 15 year old Whether you’re an O.E.M. or a User, when you buy REuLanp electric motors 
. : you can make your decision with confidence. One very important reason, of 
Service policy takes course, is that every motor is backed by ReuLann’s 15 year old “Honor System 

the word of any Motor Service Policy”. .. still the only one in the industry! 
, ” ; Under this exclusive service policy, your choice of any independent motor 
motor service sh op service shop becomes an authorized REULAND service — ee of where 

rs oll o a REULAND motor is in operation, approved service is always next door! 

of your choice. If you would like to ‘talk to a ne manufacturer who really backs up his 
quality and service claims, find out soon how REuLANp can fit into your plans. 


EVERY COMPANY SHOULD HAVE A COPY OF REULAND’S OFFICIAL, PRINTED “HONOR SYSTEM SERVICE POLICY!” 


A free copy is available on request. business permits it to offer the industry's 
Explains the simple steps to take. Shows only Honor System Motor Service Policy. 
how Reuland’s unique philosophy of doing We'll mail yours promptly. 


Our new 8-page general line brochure will come in handy! 


Also, refer to Sweet's 1961 Product Design File, 7a/RE A 


MODERN POWER FOR MODERN-DAY PRODUCTS... a// /n lightweight, cool-running aluminum frames! 
REULAND ELECTRIC COMPANY 


Western Division — Alhambra, Calif. 
Eastern Division — Howell, Michigan 
Distributors in all principal cities 
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Use this convenient, time-saving card 


e 


to keep up-to-date with 


the metalworking industry 


PRINT OR TYPE 
NAME AND ADDRESS 


Circle key 
number 

which 
corresponds 

to number of 
advertisement, 
shop equipment item, 
or catalog 

in which 

you are 
interested 


served by 


Vetalnworking 
Vanufacturing 


y->Wail-tal -t-1a) 
sh Lodaliali-ns 


Major Product 
Manufactured 





FREE LITERATURE 
12 3 45 6 7 8 ¥ 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 


26 27 28 29 30 31 32 33 34 35 36 97 38 39 40 41 42 43 44 45 46 47 48 49 50 


NEW SHOP EQUIPMENT, MATERIALS, PARTS 

51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 
78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 
104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 
125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 
146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 
167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 
188 189 190 191 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 
209 210 211 212 213 214 215 216 217 218 219 220 221 222 223 224 225 226 227 228 229 
230 231 232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 


ADVERTISEMENTS 
251 252 253 254 255 262 263 265 267 268 269 270 271 


272 273 274 275 276 283 284 286 288 289 290 291 292 
293 294 295 296 297 304 305 307 309 310 311 312 313 
314 315 316 317 318 325 326 328 330 331 332 333 334 
335 336 337 338 339 346 347 349 351 352 353 354 355 
356 357 358 359 360 364 367 368 370 372 373 374 375 376 
377 378 379 380 381 388 389 391 393 394 395 396 397 
398 399 400 401 402 403 404 405 406 409 410 412 414 415 416 417 418 
419 520 421 422 423 428 430 431 433 435 436 437 438 439 
440 441 442 443 444 445 446 447 448 449 451 452 454 456 457 458 459 460 
461 462 463 464 465 466 467 468 469 470 471 472 473 475 477 478 479 480 481 
482 483 484 485 486 487 488 489 490 491 492 493 494 496 498 499 500 501 502 
503 504 505 506 507 508 509 510 511 512 513 514 515 517 519 520 521 522 523 
524 525 526 527 529 530 531 532 533 534 535 536 538 540 541 542 543 544 
545 546 547 548 549 550 551 552 553 554 555 556 557 559 561 562 563 564 565 
566 567 568 569 570 571 572 573 574 575 576 577 578 579 580 581 582 583 584 585 586 
587 588 589 590 591 592 593 594 595 596 597 598 599 600 


SURPLUS, USED, REBUILT EQUIPMENT 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 616 617 618 619 620 621 
622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 637 638 


C) PLEASE ENTER MY SUBSCRIPTION FOR ONE YEAR @ $3.00 
(UNITED STATES ONLY) 





-MORE. METALWORKING FACTS FREE on: 


Products Advertised 


New Equipment, Materials, Parts 


Catalogs and Bulletins 





PERMIT NO. 64 
(Sec. 34.9 P.L.&R.) 
NEW YORK, N.Y 


Lnancsniiadneiiaenll 


FIRST CLASS 











To Get These 
Metalworking Facts: 





! 
| 

| 

| 

| 

| 

| 

| . Circle key number on this 
| prepaid card which corre- 
| sponds to number of the 
advertisement, new equip- 
ment item or catalog which 
| interests you. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


2. PRINT or TYPE Your 
Name, Title, Company 
Name and Address. 


3. Tear off and mail... We’ll 
gladly do the rest. 


BUSINESS REPLY MAIL 
POSTAGE WILL BE PAID BY 


No Postage Necessary if Mailed in the United States 


P.O. Box 591 
Ridgefield, 
Connecticut 


PS. To subsoube 
te AM| MM 
tee other side. 
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AMERICAN MACHINIST/METALWORKING MANUFACTURING 


INQUIRIES SERVICES DEPARTMENT 


(this card expires August 12, 1961) 


June 12, 1961 










= 


Only 


by Threadwell 
has a— 





Benefit? Turbo-Cut’s longer chamfer -distributes the 

load over more teeth and breaks up chips to minimize 
tap breakage. Turbo-Cut’s longer chamfer makes tapping 
easier and cleaner on through holes, does a one-pass 
job on blind holes. Only Threadwell makes the genuine 
Turbo-Cut with the longer chamfer. 
Also available in 

bottoming chamfer. 


THREADWELL TAP & DIE CO 
GREENFIELD, MASSACHUSETTS 
Stocking Warehouses: New York Cleveland 





Detroit Los Angeles Greenfield, Mass 


How NATCO’S 
87 spindles 
stay accurate 


When National Automatic Tool Company de- 





signed this Model C5A-129 machine that drills, 
reams and counterbores, they had some tough 
problems. One was long-lasting accuracy for 
the 87 spindles requiring 174 bearings. The 
bearings used would have to assure accuracy 
under heavy loads at high speeds. And space 
limitations demanded that the bearings have 
maximum radial and thrust capacity in mini- 
mum space. 

With the help of Timken Company engineers 
NATCO designers were able to select from the 
many types and sizes of Timken® tapered roller 
bearings, the one exactly suited for the job. 
The flanged cups of the 174 Timken bearings 
selected for the 87 spindles allowed shorter 
housings, through-boring for accurate align- 
ment and saved space. 

Spindle rigidity and accuracy are assured 
because the taper of Timken bearings lets them 
take any combination of radial and thrust loads. 
Full-line contact between their rollers and races 


provides extra load-carrying capacity. 











TOP BEARING ACCURACY is assured be- 
cause of our gage lab, the industry’s finest. Some 


instruments we use measure even the thickness 


of several molecules, or split a hair 30,000 times. 


The Timken Roller Bearing Company, Can- 
ton 6, Ohio. Cable: “Timrosco”’. Makers of 
Tapered Roller Bearings, Fine Alloy Steel and 
Removable Rock Bits. Canadian Division: 
Canadian Timken, St. Thomas, Ontario. 


Tndustry rolls on 


TIMKEN 


tay "red roller bearings 
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